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ard rounds, now put 3 cases of 
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boost your profits 


Wranvorre Cuemicats CorPorATION, 
world’s largest producer of specialized 
cleaning compounds, is now ready to 
supply you with a complete farm sanita- 
tion program for your farmer-producers. 

Included in this program are helpful 
instructions to the dairy farmer on good 
sanitary procedure, together with four 
specialized Wyandotte Compounds 
covering all phases of the farm sanita- 
tion problem. 

Wyandotte G.L.X.* is a balanced, 
soapless compound containing wetting 
agent for removing milk residues from 
farm equipment. It comes in a covered, 
multi-purpose 9-lb. metal pail. Wyan- 
dotte Steri-Chlor* (in 2 and 5-lb. 
packages) is an effective, non-corrosive 
germicide for use on all farm utensils 
and for washing cows’ udders. Wyan- 
dotte §.R.-10 furnishes positive milk- 
stone control. It is harmless to utensils 
and the hands. Wyandotte Neosuds* 
is a washing compound for use on milk- 
ing machines and separators where a 
product with higher wetting agent con- 
tent is preferred. 

Let your Wyandotte Representative 
show you how you can help your pro- 
ducers—and yourself—by selling com- 
plete farm sanitation. You’ll profit by 
giving him a call. 


sell complete 
farm sanitation 
to your producers 


“Registered trade-mark 


Myandotte 


Your advertisement is being read in every State and in 25 Foreign Countries 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN ¢ SERVICE REPRESENTATIVES IN 88 CITIES 


| 
4 
Wyandotte 
protect 
your products 
eRMICIDE 
& | 
| 
4 
XU 


JOURNAL OF DAIRY SCIENCE 


JOURNAL OF DAIRY SCIENCE 


OFFICIAL ORGAN OF 
AMERICAN DAIRY SCIENCE ASSOCIATION 


Published at 
Quzen St. aND McGovern AvE., LANCASTER, Pa. 


F. E. NELSON, Editor 


Ames, Iowa 

Associate Editors 
O. F. Hunziker C. A. Cary I. W. Rupe. H. A. RuEwE 
La Grange, Ill. Beltsville, Md. College Station, Tex. Urbana, IIl. 
I. A. G. H. Wise E. P. REINEKE P. R. ELLIKER 


College Park, Md. Ames, Iowa = East Lansing, Mich. Corvallis, Oreg. 


Committee on Journal Management 


T. 8S. Surron, Chairman P, R. ELLIKER 
G. H. WIsE F. E. NELSON, ex officio 


Subscriptions. Price ; $6.00 per volume in North and South America; 
$6.50 in all other countries. Prices are net, postpaid. New subscriptions 
and renewals are entered to begin with the first issue of the current volume. 
Renewals should be made promptly to avoid a break in the series. Subscrip- 
tions should be sent P. R. Ellsworth, The Ohio State University, Columbus 
10, Ohio. 

Subscriptions for the British Isles and British Empire, except for Canada 
and Australia, should be ordered through our agents : Messrs. Bailliere, 
Tindall and Cox, 7 and 8 Henrietta Streets, Covent Garden, London, 
W.C.2, England. Subscriptions for Australia should be sent to our agent : 
John H. Bryant, Herbert St., St. Leonards, N. S. W., Australia. 


Advertising copy should be mailed to P. R. Ellsworth, The Ohio State 
University, Columbus 10, Ohio. Advertising plates or cuts should be 
mailed direct to the Business Press, Inc., N. Queen St. and McGovern Ave., 


Lancaster, Pennsylvania. 
Post Office Notices of undeliverable copies and changes of address should 
be sent to P. R. Ellsworth at the address above stated. 


OFFICERS OF THE ASSOCIATION 


W. E. PETERSEN, President P. R. Ellsworth, Acting Sec.-Treas. 
St. Paul, Minn. Columbus, Ohio 
G. M. Trout, Vice-President F. E. NELSON, Journal Editor 
East Lansing, Mich. Ames, Iowa 
DIRECTORS 
Cc. Y. Cannon 8. J. BROWNELL P. R. ELLIKER 
Ames, Iowa Ithaca, N. Y. Corvallis, Oregon 
H. B. HENDERSON P. F. SHARP J. H. Hizton 
Athens, Ga. San Francisco, Calif. Raleigh, N. C. 
P. H. Tracy 
Urbana, Ill. 


Entered as second-class matter April 13, 1934, at the postoffice at Lancaster, Pa. 
under the act of March 3, 1879. 


2 
i 
| 
L 


| 
| 
| 
| 
| 


Water 
Heater 


If you are looking for a bargain—not in 
— but in years of low cost convenient 

ot water for your milkhouse... this New 
SURGE Dairy-Maid is the Heater forYOU! 


You can buy heaters for less money—but, 
we put 15 gallon copper tanks in the Dairy- 
Maid; we insulated with 4 to 5 inches of 
glass wool; we used stainless steel for res- 
ervoir, lid, legs, and top... we took the 
design of a heater that is still doing a job 
after 8 years of rugged use and improved 
On it... to offer you a heater that will not 
only work, but LAST. 


Call your Surge Service Dealer and let him 
SHOW you why the New Dairy- Maid is 
WORTH more...or mail in the coupon 
below for further details. 


BABSON BROS. CO. 


2843 W. 19th St., CHICAGO 


Copyright 1948 by Babson Bros. Co. 


: Babson Bros. Co., 2843 W. 19th St., Dept. 8089 
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I tion. 
| 

t Name 

State SYRACUSE TORONTO MINNEAPOLIS e SEATTLE 


KANSAS CITY HOUSTON © LOS ANGELES ATLANTA 


} Ne 
= 
2 
| 
. 
a . 
| 
3 
| 
| 
‘ 
| 
| 
| 


JOURNAL OF DAIRY. 


TEN BIG METERFLO FEATURES 


1. All Stainless Metals—No 
copper bearing product con- 
tact surfaces. 

2. Clearance or Wear Adjust- 
ment—A built-in adjustment 
maintains pumping efficiency. 
3. Sanitary Design— Sloped 
surfaces and rounded corners. 
No threads in the product 
zone, no splines in the milk. 
4. Compact Design—Re- 
quires minimum floor space. 
5. Proved Principle—Has 
proved its worth through 
long, dependable service on 
the Vogt Freezer. 

6. Easy to Take Apart and 
Put Together—No nuts to 
loosen or tighten within the 


pump body. Internal parts 
may be assembled and dis- 
assembled without tools. 

7. One Rotary Seal—tThe 
Meterflo Pump has only one 
shaft and one rotary seal, de- 
signed for long life. 

8. No Paper Gaskets —Elim- 
inates gasket maintenance 
expense. 

9. Convenient Handwheel 
Speed Adjustment—A cali- 
brated handwheel to adjust 
the variable speed drive is at 
a convenient height. 

10. Starter or On-Off Switch 
—A built-in magnetic switch 
or push button station is pro- 
vided, simplifying both in- 
stallation and operation. 


SCIENCE 


meterflo 
sanitary 


@ Meet the Meterflo—a 
sanitary positive rotary 
pump that gives unusually 
long and satisfactory serv- 
ice. It can be used on prac- 
tically any liquid product— 
milk, ice cream mix, cream, 
buttermilk, evaporated 
milk, skimmed milk, sour 
cream, syrups, and whey 
ean all be handled by the 
Meterflo. 


The Meterflo Pump is avail- 
able with variable speed 
drives in capacities to suit 
all dairy plant require- 
ments. For full informa- 
tion, contact your Cherry- 


Burrell representative, or 


send in the coupon below. 


CHERKY-BURRELL CORPORATION 
General Seles and Executive Office: 


CORPORATION 


427 West Randolph Street 

Chicago 6, Illinois 

seems send me complete details on the Meterflo 
ump. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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are America’ standard 
for Babcock tests 


HEREVER Babcock tests are used 

to determine the quality of 
dairy products, Kimble Babcock test 
bottles are standard protection of the 
accuracy of the tests. Kimble Dairy 
Glassware meets every Federal and 
State requirement. 


Send for your copy of the Kimble 


FOR ASSURANCE LOOK FOR THE KIMBLE K—THE VISIBLE GUARANTEE OF INVISIBLE QUALITY 


Kimble Babcock Test Bottle No. 2040 


Dairy Manual (3rd Edition) covering 
methods of testing milk, cream, cheese, 
ice cream and other dairy products. 
No obligation. Use Kimble Dairy 
Glassware for accurate results. Dis- 
tributed by leading Dairy Supply 
houses throughout the United States 
and Canada. 


KIMBLE GLASS TOLEDO 1, OHIO 


Division of Owens-Illinois Glass Company 


Your advertisement is being read in every State and in 25 Foreign Countries 
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A NEW SOURCE OF PROTEIN 
FOR RUMINANTS IN 


Feed Compound by Du Pont 


DU PONT ““T'wo-Sixty-Two”’ is a controlled product of high 
quality which has been used successfully and effectively in 
more than 2,000,000 tons of commercially mixed feeds for 
cattle and sheep. It is based on urea, chemically known as 
carbamide, manufactured by Du Pont. ‘‘Two-Sixty-Two” 
Feed Compound contains 42% nitrogen which can be uti- 
lized by ruminants as a source of protein. 

Extensive research at many of the leading Agricultural 
Experiment Stations has proved that synthetic urea is a 
completely satisfactory and reliable source of protein for 
ruminants when used as directed. This research covered the 
important phases of feed utilization of ruminants from both 
a nutritional and a physiological point of view. 

A summary of this information is available along with a 
bibliography of the research work on the feeding of synthetic 
urea to ruminants. This summary and a new booklet on the 
use of ‘“T'wo-Sixty-Two”’ in ruminant feeds may be obtained 
by writing E. I. du Pont de Nemours & Co. (Inc.), Ammonia 
Dept., Wilmington 98, Delaware. 


“TWO-SIXTY-TWO"’ IS A TRADE MARK, REG. U. 8S. PAT. OFF. 


RES. U. 5. Pat. OFF 


BETTER THINGS FOR BETTER LIVING 
+ +. THROUGH CHEMISTRY 


Your advertisement is being read in every State and in 25 Foreign Countries 
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BETTER VANILLA 
BEGINS HERE —G 


Experimental 
Plantation 


Near the little Spanish town of Mayaguez stands Michazl’s “vanillery,” 
where carefully placed vanilla vines, on support-trees, are 
cultivated with tender care. Close by is the U. S. Experimental 
Station, under a joint long-term research agreement with 
David Michael & Co., to the end that better vanilla, greater yield, 
and lower costs may be shared, in turn, with you, the 
manufacturer of ice cream. Look to Michael’s Mixevan for the foremost 
in research, for the finest in vanilla flavoring. 


MICHAEL’S 
MIXEVAN 


ica’s Flavorite” 
Mixevan —“Americas F 
and other powdered vanilla products 


AEL & CO. 
DAVID. Miche ATED 
half a century in the flavoring field 


3743-63 D St.. Philadelphia 24, Pa. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Look what you get 
with Patapar: 


PROTECTION 


Patapar Vegetable Parchment gives you 
a packaging material that really 
protects. It has high wet-strength. It 
resists grease. It is made to keep 

foods fresh and appetizing. 


SALES APPEAL 


Patapar has a rich white texture that 
does wonders in dressing up a product. 
It helps make friends. Helps make sales. 


IDEAL FOR: 


e Butter wrappers PRINTING SERVICE 
Patapar can be printed exquisitely 
& Ham boiler liners with bright colors and arresting designs. 
We do the printing in our own plants 
which are specially equipped for printing 
e Deep freeze wraps Patapar economically by letterpress 
or offset lithography. 
e Fish wrappers 
KEYMARK 
ae Milk can gaskets When you use printed Patapar Patoar 
wrappers you can have the Parchment 
extra advantage of the Patapar 
® Oleomargarine Keymark at no extra cost. 
This nationally advertised symbol on 
wrappers your wrappers reminds people that 
your product is well protected. 
e Cheese wrappers 
CHOICE OF 179 TYPES 
e Can liners If you need a special type of Patapar 
we can give it to you. For there are 
179 different types of Patapar. This family 
e Vegetable wraps of types is produced to meet varying 
requirements of wet-strength, grease- 
proofness, moisture vapor transmission, 
e Bacon wrappe rs thickness, translucency and many 


other characteristics. 


and hundreds 
of other uses 


*Reg. U. S. Pat. Off. 


Paterson Parchment Paper Company °« Bristol, Pennsylvania 
Headquarters for Vegetable Parchment Since 1885 

WEST COAST PLANT: 340 BRYANT STREET, SAN FRANCISCO 7, CALIFORNIA 

BRANCH OFFICES: 120 BROADWAY, NEW YORK 5, N. Y. + 111 WEST WASHINGTON ST., CHICAGO 2, ILL. 
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NG...Not Too Fast; Not Too Slow! 


The “magnetic heart” of the De Laval Magnetic Speedway 


: . Milker controls pulsations for each operating unit. Pulsa- 

Xx tion speed cannot vary; all units milk alike at every milking. 
< 


UNIFORM VACUUM...Not Too High; Not Too Low! 


Positive De Laval Speedway Vacuum Controller assures 
f s correct vacuum for best milking at all times. Non-adjustable 


UNIFORM OPERATION... No Adjustments! 


No pulsators or surcingles to adjust from cow to cow or 
from milking to milking. Simply set unit on floor, attach 
vacuum hose to automatic stall cock and attach teat cups. 


“magnetic heart” 


ONLY DE LAVAL 


Only the De Laval Magnetic 
Speedway Milker gives you 


yield per cow, greatest profits. “THE DE LAVAL SEPARATOR COMPANY 


Your advertisement is being read in every State and in 25 Foreign Countries 
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A PLEDGE | 


We have greatly enjoyed the opportunity afforded by this page to acquaint 
Extension Dairymen and staff-members of the various Dairy Husbandry 


Departments with our programs, our plans and our ideals. 


It has provided us with a means of discussing problems of mutual interest 
with you who are the leaders in the profession. It has been one way in which 
we could briefly tell you of the things we are doing and tHe things we plan on 
doing, to promote and improve our breed in particular, and dairying in general. 


It now provides us with one more occasion to repeat our pledge of working 
with The American Dairy Science Association, The Purebred Dairy Cattle 
Association and the State Colleges of Agriculture toward that which is the 


common interest of us all, Better Dairying. 


Columbus 15, Ohio | 


Your advertisement is being read in every State and in 25 Foreign Countries 
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IN MEMORY OF ROBERT BEAR STOLTZ 


On October 2, 1948, the bottom seemed to drop out of many, many lives, for 
on that day Robert Bear Stoltz was called to a greatly needed rest by his Maker. 
Great was the loss felt by his family and the host of friends he left behind. On 
the day of his burial, even the heavens wept unashamedly. 

The greatness of Robert Stoltz can best be measured by the record of his 
achievements. His motto could easily have been, ‘‘ What do we live for, if it is 
not to make life less difficult for others’’. 

He was first of all a wonderful husband and father of four children, and 
took great pride and joy in his five grandchildren. 

He was a true friend and wise councilor, none ever were better, for he had 
the wisdom, tact and diplomacy that rarely is found today. 

He truly was a great educator, administrator and organizer. 

Professor Stoltz was 58 years old, a relatively young man, but one who had 
crammed more genuine zreatness and achievement in that short span than many 
who live 20 to 30 years longer. He was an untiring and thorough worker. 

Professor Stoltz had been associated with the Ohio State University, College 
of Agriculture since his graduation in 1912. In 1923 he was promoted to full 
professor, and in 1929 he was made the chairman of the then newly organized 
department of Dairy Technology. This department soon became outstanding 
under Professor Stoltz’ guidance for the backing it received from the dairy in- 
dustry in the State. He was instrumental in the organization of the Ohio Swiss 
Cheese Association in 1918, and was its secretary and treasurer until 3 years ago. 
He also promoted the organization of the Columbus Milk Distributors Associa- 
tion in 1934 and was its secretary until 3 years ago. This organization has done 
much to promote friendly relations among its members. He was also instru- 
mental in their adoption of the universal milk bottle shortly after the organiza- 
tion was founded. 

Other organizations recognized Professor Stoltz’ ability. He was at one time 
secretary of the National Cheese Association, and since 1936 he was secretary- 
treasurer of the American Dairy Science Association, after being president of 
this organization in 1934. He did much to increase the membership of this organ- 
ization and put it on a sound financial basis. In 1947 he was presented with the 
Association Award giving him honorary life membership in the ADSA. He was 
also a member of the Advisory Council of Sealtest, Inc. 

In 1937 he made a study of dairying in New Zealand and Australia. 

Ever mindful of both education and the dairy industry, he believed in turn- 
ing out students well versed in the fundamentals of dairying and in the psychol- 
ogy of ‘‘how to win friends and influence people.’’ 
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Because sufficient funds were unavailable at Ohio State University for re- 
search in dairy technology, Professor Stoltz, as an honorary member of the 
Board of Trustees of the Ohio Dairy Products Association in an advisory capac- 
ity, suggested and worked d'ligently toward the promotion of a research fund by 
the dairy industry in the State. This fund, known as the Ohio Dairy Products 
Research Fund, became a reality and today amounts to considerably more than 
$100,000, the interest on which at 6 per cent is used for research in dairy tech- 
nology at The Ohio State University. It has since been suggested that the name 
of this fund be changed to the Robert B. Stoltz Memorial Research Fund. 

Professor Stoltz was listed in Who’s Who in America, Who’s Who in Ameri- 
can Education, and in American Men of Science. He was a member of the Ohio 


‘Post-War Program Commission, and of the Columbus Rotary Club. 


Professor Stoltz was very active in Masonry, and if ever a man was a true 
Mason and lived up to the Masonic Creed, it was Bob Stoltz. He was a 33rd 
degree Mason, and was elected this year as Deputy General Grand Master of the 
General Grand Council, R. & S. M., of the United States; had served as Grand 
Master of the Grand Council, R. & S. M. of Ohio; was Past Master of University 
Lodge and for 14 years its secretary ; a member of York Chapter, R. A. M.; York 
Council, R. & S. M.; Columbus Commandery, Scottish Rite; Aladdin Temple; 
and Red Cross Constantine. 

He was a member of Acacia Fraternity, and Delta Theta Sigma and Gamma 
Sigma Delta honorary fraternities. 

Professor Stoltz was a native of Bradford, Ohio, where he was born March 6, 
1890. Surviving are his widow, Mrs. Marie Cassel Stoltz, a son, Philip, three 
daughters, Mrs. Bonnie Marie Downes, Mrs. Susan Ann George, and Mrs. Roberta 
Mary Miles. 

‘*Patience, kindness, generosity, humility, courtesy, unselfishness, good tem- 
per, guilessness, sincerity—these make up the supreme gift, the stature of the 
perfect man.’’ If that is so, then Bob Stoltz was a perfect man because he pos- 
sessed all of them to a very marked degree. 


L. H. 


THE INFLUENCE OF WATER LEVEL AND TEMPERATURE OF 
STORAGE ON CAROTENE PRESERVATION IN DEHYDRATED 
ALFALFA, CEREAL GRASSES AND MIXED FEEDS* 


A. W. HALVERSON anp E. B. HART 
Department of Biochemistry, College of Agriculture, University of Wisconsin, Madison 


In earlier papers (2, 3), it was pointed out that the carotene of dehydrated 
alfalfa or dehydrated cereal grasses could be preserved completely if the water 
content was adjusted to 12 to 20 per cent level and the material stored at 22 to 
25° C. in airtight containers. It was postulated that this preservation was 
related to the speed of reaction of respiratory enzymes which in tuin was related 
to the moisture content of the material. 


EXPERIMENTAL 


Further studies now have been made with lower water levels in these de- 
hydrated materials stored for 3 months at 22 to 25° C. and 33 to 36° C., re- 
spectively. The water levels ranged from 0.9 to 15 per cent with graded 
inerements generally of 2.5 per cent. The materials used were: (a) A de- 
hydrated commercial alfalfa prepared in October, 1947, with an initial carotene 
content of approximately 350y per g. and a water content of 3.6 per cent. 
(b) An alfalfa cut from a University field in September, 1946, and dried in the 
laboratory at 50° C. This product was dried further in a vacuum oven for 
24 hours at 50° C. prior to starting the experiment. The material, when put 
up for experimental observation, had a carotene content of approximately 150 y 
perg. It consisted of both stem and leaf. (c) A dehydrated alfalfa? which was 
dried for 2.5 hours at 95° C. before being used in these water level experiments. 
It contained 154y of carotene per g. (d) A dehydrated cereal grass? which 
contained approximately 160 y of carotene per g. and was dried for 2.5 hours at 
95° C. before being used in the experiments. 

All of these materials were adjusted to different water levels and placed in 
ice cream cartons holding about 250 g. The control was unwaxed, and the re- 
maining cartons were dipped several times in Flexowax to insure complete 
exclusion of oxygen. They then were stored at 22 to 25° C., and duplicate sets 
stored at 33 to 36° C. for 3 months. At the end of that time, the cartons were 
opened, sampled for carotene determination and observations on color and aroma 
made. The data giving the results are found in tables 1 through 4. 

Since it was possible to preserve the carotene in these dehydrated materials 

Received for publication June 5, 1948. 

. 1? Published with the approval of the Director of the Wisconsin Agricultural Experiment 
Station. Supported in part by the Research Committee of the Graduate School from funds 
supplied by the Wisconsin Alumni Research Foundation. The authors extend their appreciation 
to the Cerophyl Laboratories, Inc., Kansas City, Missouri, for the dehydrated alfalfa and cereal 
grasses and to Mr. F. C. Dulmage, Dow Chemical Company, Midland, Michigan, for the Saran 


sheets and miniature Saran bags. 
2 Supplied by the Cerophyl Laboratories, Inc., Kansas City, Mo. 
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TABLE 1 


Effect of — level and temperature on carotene, color and pressure of dehydrated alfalfa-a. 
(Carotene data on water free basis) 


Carotene content 
Treatment Color % water Initial 3 months 


pressure 
(y/g-)  (y/@-) 
Stored at 22 to 25° C. 
No seal Green None 5.2 8 118 67.0 
Sealed Green None 0.9 338 223 34.0 
Sealed Green None 2.5 338 248 26.0 
Sealed Green None 5.0 356 338 5.3 
Sealed Green None 7.5 356 344 3.6 
Sealed Green None 10.0 356 362 0.0 
Sealed Slight None 12.5 356 371 0.0 
olive green 
Sealed Olive green None 15.0 356 376 0.0 
Stored at 33 to 36° C. 

No seal Green None 3.6 338 66 81.5 
Sealed Green None 0.9 338 230 32.0 
Sealed Green None 2.5 338 259 23.0 
Sealed Green None 5.0 356 329 8.0 
Sealed Green None 7.5 356 348 2.5 
Sealed Olive green Positive 10.0 356 350 2.0 
Sealed Brown Positive 12.5 356 363 0.0 
Sealed Brown Positive 15.0 356 356 0.0 


by the procedure outlined, it seemed important to study the losses of carotene in 
a mixed feed such as is often used in dairy, poultry and hog rations. The ration 
fed consisted of: soybean meal, 20 per cent; wheat middlings, 20 per cent; 
wheat bran, 10 per cent; white corn, 21 per cent; oats, 10 per cent; alfalfa 


_ TABLE 2 


Effect of water level and “emperature on carotene, color and pressure of air dried alfalfa b. 
(Ca; ctene data on water free basis) 


Carotene content 


Gas 
Treatment Color pressure % water Initial Sie sein. 
(y/g-) (y/g-) 
Stored at 22 to 25° C. 
No seal Green None 6.9 164 122 25.6 
Sealed Green None 3.4 157.6 129 18.2 
Sealed Green None 5.0 157.6 136 18.7 
Sealed Green None 7.5 157.6 144 8.4 
Sealed Green None 10.0 157.6 146 7.0 
Sealed Slight None 12.5 157.6 159 0.0 
olive green 
Sealed Olive green None 15.0 164 - 162 1.2 
Stored at 33 to 36° C. 
No seal Green ~ None 5.2 164 70 57.0 
Sealed Green None 3.4 157.6 115 27.0 
Sealed Green None 5.0 157.6 120 24.0 
Sealed Green None 7.5 157.6 131 17.0 
Sealed Slight None 10.0 157.6 140 11.0 
olive green 
Sealed Slight Positive 12.5 157.6 136 14.0 
olive green 


Sealed Olive green Positive 15.0 164 147 11.0 
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TABLE 3 
Effect of water level and temperature on carotene, color and pressure of dehydrated alfalfa ec. 
(Carotene data on moisture free basis) . 
Carotene content 
Gas 
Treatment Color pressure % water Initial 
(y/g-) (y/8-) 
Stored at 22 to 25° C. 

No seal Green None 4.4 154 95 38.0 
Sealed Green None 3.7 154 111 28.0 
Sealed Green None 5.0 154 117 24.0 
Sealed Green None 7.5 154 138 10.4 
Sealed Green None 10.0 154 139 9.7 
Sealed Slight None 12.5 154 149 3.2 

olive green 
Sealed Slight None 15.0 154 159 0.0 

olive green 

Stored at 33 to 36° C. ' 

No seal Green None 3.1 154 68 55.0 
Sealed Green None 3.7 154 104 32.0 
Sealed Green None 5.0 154 116 24.0 
Sealed Green None 7.5 154 132 14.0 
Sealed Slight None 10.0 154 144 6.5 

olive green 
Sealed Olive green None 12.5 154 154 0.0 
Sealed Olive green Positive 15.0 154 159 0.0 


meal, 15 per cent; CaCO;, 2 per cent; Ca;(PO,)2, 1 per cent; and iodized salt, 
1 per cent. The only major source of carotene in this feed was the 15 per cent 
alfalfa meal. The feed was stored at 33 to 36° C. for 3 months with water levels 


TABLE 4 


Effect of water level and temperature on carotene, color and pressure of Dehydrated cercal 
grass d. (Carotene data on water free basis) 


Carotene content 


Sealed Brown None 15.0 166 172 0.0 


Gas 
Treatment Color pressure % water Initial 3 months % loss 
(y/g-) 
Stored at 22 to 25° C. 
No seal Green None 4.4 166 110 34.0 
Sealed Green None 1.6 166 115 31.0 
Sealed Green None 2.5 166 123 26.0 
Sealed Green None 5.0 166 133 20.0 
Sealed Green None 7.5 166 146 12.0 
Sealed Green None 10.0 166 155 6.3 
Sealed Faint None 12.5 166 161 3.0 
olive green 
Sealed Olive green None 15.0 166 174 0.0 
Stored at 33 to 36° C. 
No seal Green None 3.0 166 74 55.0 
Sealed Green None 1.6 166 104 37.0 
Sealed Green None 2.5 166 112 33.0 
Sealed Green None 5.0 166 136 18.0 
Sealed Faint None 7.5 166 150 9.7 | 
olive green 
Sealed Olive green None 10.0 166 164 ae 
Sealed Olive green Nore 12.5 166 164 1.2 
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ranging from 2.3 to 15 per cent under sealed and unsealed conditions. The 
initial moisture was reduced by drying for 2.5 hours at 95° C. A companion 
series also was set up but with the addition of certain trace elements now 
commonly used in such mixed feeds. This series which contained the trace 
elements was dried initially for 32 hours at 50° C. in a vacuum oven. The 
trace elements used were 0.02 per cent FeCl, -4H.O, 0.02 per cent CuSO, - 5H,0, 
0.25 per cent MnSO,- H,O and 0.02 per cent CoCl,-6H,0. __ 

At the end of 3 months, these cartons were opened, carotene determinations 
made, as well as observations on color, flavor, aroma, rancidity and other charac- 
teristics. The initial carotene content of this feed was 39.6 y per g. It is as- 
sumed that practically all of the carotene was in the 15 per cent of alfalfa meal. 

The determination of carotene in the mixed feed by the Wilkes method (4) 
gave high results. This method seemed entirely satisfactory where only alfalfa 
or a cereal grass was involved, but when applied to the mixed feed with 15 
per cent of alfalfa, the results often were 50 per cent too high. This assumes 
that there was complete carotene conservation with 12.5 to 15 per cent of 
water when sealed. Apparently, certain interfering pigments which developed 
during storage were registering as carotene by the Wilkes method. 

The Wilkes method was abandoned for the mixed feed analysis, and the 
general procedures for chromatographic analysis of carotene which are given 
in Methods of Vitamin Assay (1) were incorporated in the determination. 
The extraction consisted of allowing 1 to 2 g. of sample to stand 16 to 18 
hours (in the dark) in 60 ml. of a 2:1 mixture of Skelly B and acetone. After 
filtering to remove the sample, the extract was evaporated on a steam bath 
te reduce the total volume to about 50 ml. Saponification was accomplished 
next by adding 80 ml. of 5 per cent alcoholic KOH to the extract and allowing 
the solution to stand in the dark for at least 15 minutes. 

The Skelly B phase was obtained by the addition of 40 ml. of water. Fol- 
lowing re-extraction of the alcoholic phase twice with 25 ml. portions of Skelly 
B, the combined Skelly extracts were washed five times with distilled water. 
The extract was evaporated down, and the final traces of moisture were removed 
under vacuum. Ten to 15 ml. of Skelly B were added immediately to the dried 
pigments which now were ready to be chromatogramed. The adsorbent employed 
in the column was a 1:1 mixture of MgO (Micron Brand, no. 2641, Westvaco 
Corp., Newark, Cal.) with Hyflo Super-Cel (Johns Manville). Following ad- 
sorption, the pigments were eluted with a 2 per cent solution of dry acetone in 
Skelly B. The pigment passing through the column was considered as carotene, 
and the carotene content of the sample was calculated by standard procedures 
using pure £-carotene as the reference standard. 

The data secured in this experiment are shown in table 5. The striking 
observation made on these samples was the rancid odor and bleached color in 
the non-waxed carton containing the trace elements and the total absence of 
these characteristics when the oxygen was excluded by waxing. When the 
oxygen was excluded, the greenish color and clean pleasant aroma persisted 
in all the samples, although with 15 per cent of water the color was slightly 
olive green. 
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TABLE 5 


Effect of water level, temperature, trace elements, on carotene, color, aroma and pressure of 
mized feed with 15 per cent alfalfa stored at 33 to 36°C. 
(Carotene data on water free basis) 


Carotene content 


Gas 
Treatment Color pressure % water Initial 3 months % loss 
(y/g-) (y/8-) 
No trace elements, Fe, Cu, Mn, Co 
No seal Bleached None 39.6 2.7 93.2 
Sealed Green None 2.3 39.6 13.7 65.4 
Sealed Green None 5.0 39.6 16.6 58.1 
Sealed Green None 7.5 39.6 34.4 13.1 
Sealed Green None 10.0 39.6 40.8 0.0 
Sealed Green None 12.5 39.6 41.0 0.0 
Sealed Slight Positive 15.0 39.6 42.6 0.0 
olive green 
Plus trace elements, Fe, Cu, Mn, Co 
No seal Bleacheds None 4.3 39.6 Li 97.3 
Sealed Green None 3.2 39.6 3.8 90.5 
Sealed Green None 5.0 39.6 6.9 82.5 
Sealed Green None 7.5 39.6 27.0 31.8 
Sealed Green None 10.0 39.6 41.8 0.0 
Sealed Green None 12.5 39.6 46.0 0.0 
Sealed Slight None 15.0 39.6 46.3 0.0 
olive green 


aRancid aroma; all other samples had a pleasant aroma. 


In the series without the trece elements, the unwaxed material was bleached 
but possessed a clean non-rancid aroma. In the waxed samples, the greenish 
color and pleasant aroma persisted in all the samples, although with 15 per cent 
of water the product was slightly olive green with a slight fermentation aroma. 

Involved in the development of the process of carotene preservation in the 
materials investigated is the question of an economical, practical airtight re- 


TABLE 6 


Record of preservation of the carotene of dehydrated alfalfa in single thicknesses of Saran 
tubes (290 gauge). Stored at 33 to 36° C. for 2 months. 
(Carotene data on water free basis) 


Carotene content 


Gas 

Treatment Color pressure % water Initial 3 months % Io 

(y/g-) (y/g-) 
No seal Green None 4.2 377 127 67.0 
Sealeda Green None 7.5 377 368 2.3 
Sealed Green None 75 377 364 3.4 
Completely Green None 7.5 377 366 2.8 
waxed 
Sealed Green None 10.0 377 372 1.3 
Sealed Green None 10.0 377 346 8.0 
Completely Green None 10.0 377 372 1.3 
waxed 
Sealed Olive green None 12.5 377 363 3.7 
Completely Olive green None 12.5 377 361 3.9 
waxed 


a Sealed refers to Saran tubes, waxed only at the end tube joint. 
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ceptacle. Materials such as tin and iron would be available, but prices probably 
would prohibit their general use. Sheet aluminum has been tried but is liable 
to have pin holes and was not effcetive. Fiber cartons allowed air transmission 
and gave negative results even when lined with asphalt or paraffin paper 
liners. Waxed cartons were very effective but the process of waxing did not 
seem practical. Bags made with Kraft paper treated with Melamine resin 
were not effective. Among the plastics, polyethylene pouches in Kraft paper 
bags were tried but found ineffective. The oxygen and carbon dioxide trans- 
mission rates of cellophane, nylon, parafilm, pliofilm and polyvinyl alcohol were 
considered too high to warrant atrial. __ 

Saran, a vinyl-vinylidene chloride copolymer manufactured in various thick- 
nesses was investigated. The 200 gauge material was made into tubes about 
1 foot long and sealed at the ends and seams with Flexowax. These tubes were 
filled with dehydrated alfalfa with varying water content (7.5, 10 and 12.5 per 
cent) and stored at 33 to 36° C. for 2 months. The records with Saran are 
shown in table 6. The carotene losses were practically zero. While no claim 
is made that this material is absolutely negative to oxygen and carbon dioxide 
transmission, yet the rates of transmission must be very low, even where 
the alfalfa. contained 15 per cent of water. Methods of using this material 
for the production of a bag or a carton suitable for use in the dehydrated 
alfalfa and dehydrated cereal grass industry are in progress. It also would 
appear that such an oxygen-impervious bag or receptacle would find large ap- 
plication in the feed and food industry, where exclusion of oxygen from materials 
surrounded by an inert gas such as carbon dioxide or nitrogen is desirable. 


DISCUSSION 


The data on the four dehydrated materials show that a definite level of water 
with exclusion of oxygen can preserve the carotene of these materials. In a 
previous study (3), the authors demonstrated the effect of moisture upon the 
rate of respiration in dehydrated materials. A water content of 5 to 7 per 
cent or lower apparently does not allow a sufficiently rapid rate of oxygen 
utilization to prevent significant carotene destruction. Dehydrated materials 
containing 7.5 per cent or more of moisture when sealed showed good carotene 
preservation ; hence, it is concluded that the oxygen tension in such samples 
is reduced to a low level in a period of a few days. When the water level 
is above 10 per cent, the partial destruction of chlorophyll generally super- 
venes. This is especially true when the storage temperature is as high as 33 to 
36° C. for 3 months. Shorter periods of storage at such high temperatures 
may not affect seriously the green color. Since a green color of the product 
is much prized by the trade, a water level of about 10 per cent under sealed 
conditions is recommended to achieve a high preservation of the carotene and 
maintain the green color. 

One must expect variation in the behavior of these dehydrated plant materials 
to the process outlined. Early harvested materials may have a different rate 
of respiration than those harvested late in the season. A leaf meal would be 
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expected to behave differently than a meal composed of both leaf and stem. 
The season’s rain fall, the latitude, the type of soil and the method of dehydra- 
tion all may have their influence on the behavior of these plants under storage. 
The length of the period between havesting and storage also may be an important 
factor. These problems might well be studied. 

The results on carotene preservation in a mixed feed under sealed con- 
ditions, with or without trace elements, are especially interesting. That the 
carotene from only 15 per cent of alfalfa in a mixed feed can be preserved 
when the oxygen is excluded is important information. It is believed that 
not only does the alfalfa respire and use up the oxygen when there is a proper 
moisture content, but that other plant materials also will respire and supple- 
ment the activity of the alfalfa. However, this point has not been proven de- 
finitely, but since the carotene was preserved in a mixed ration containing 
only 15 per cent alfalfa (principal carotene source), it is logical to conclude 
that other plant tissues are contributing to the respiration. 

The green color was well preserved when the mixed feed was sealed while 
the unsealed product became distinctly bleached. Further, in the presence 
of the trace elements, the unsealed material developed a definite rancid odor, a 
condition that did not develop in the absence of the trace elements under sealed 
and unsealed conditions. Consequently, it would seem unwise to add these 
trace elements to a mixed feed that is to be stored for months and where free 
access to oxygen is allowed. Some other vehicle, probably common salt, should 
be used for providing additional trace elements when needed by our livestock. 

Many trials were made of materials presumed to be airtight. It is imperative 
that receptacles for carrying out the outlined process for carotene preservation 
be airtight, that is, made of materials that will retain the carbon dioxide gene- 
rated within and prevent the transmission of oxygen into the receptacle. Flexo- 
wax was effective but probably impractical. There may be other suitable waxes, 
but this was the only one tried. Among the plastic films, Saran (Dow Chemical 
Company) possessed a high preservation quality. It has a high tensile strength 
and should lend itself to the solution of the problem involved in these studies. 
Other suitable plastic films may be found. 

In practice it is correctly assumed that storage of feed materials with 
a high water content may lead to the growth of molds and even spontaneous 
combustion. Both conditions are governed by access to oxyger. With a 
process that excludes oxygen or greatly lowers its tension, common molds cannot 


grow and combustion cannot start. 


SUMMARY 


1. The effect of moisture level and temperature on carotene losses in 
dehydrated alfalfa and cereal grasses was studied under sealed conditions. The 
moisture levels studied were 2.5 to 15 per cent and the temperatures employed 
were 22 to 25° C. and 33 to 36° C. . 

2. In most instances, almost complete carotene preservation resulted with 
10 to 15 per cent of water. Preserving both the carotene and the green color 
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was best accomplished at 7.5 to 10 per cent of water with 10 per cent as the 
‘preferred level because of the more optimum earotene preservation with no 
detrimental color change. At 7.5 per cent of water, the amount of loss was 
unpredictable and varied from 2.5 to 17 per cent. The losses increased with 
decreasing water levels below 7.5 per cent and at 2.5 to 5 per cent varied from 
5 to 32 per cent. 

3. Storage at 22 to 25° C. (room temperature) was more favorable for 
the preservation of the green color at 10 to 15 per cent of water level than 
storage at 33 to 36° C. Little difference in color preservation was observed 
at either temperature with the moisture below 10 per cent. Postitive pressures 
seldom were observed with 10 per cent moisture or less and storage at 22 to 25° C. 

4. Storage under sealed conditions at 33 to 36° C. of a’ mixed feed contain- 


ing 15 per cent alfalfa as the main source of carotene resulted in complete 


carotene retention with 10 per cent of moisture. Below 7.5 per cent the losses 

were large. The feed became bleached in the unwaxed carton but retained 

a pleasant aroma. In waxed cartons feed at any moisture level remained green 

and had pleasant aromas. 

5. Where thé mixed feed contained the added trace elements Fe, Cu, Mn 
and Co, the contents of the unwaxed carton were bleached and also possessed 
a rancid or tallowy odor. Under sealed conditions the green color and fine 
aroma were retained, and at 10 per cent and above of water, the carotene was 
preserved completely. 

6. Investigation of many materials as barriers to oxygen and carbon dioxide 
transmission finally led to the use of Saran, a plastic film. It was found 
effective for the preservation of carotene in dehydrated alfalfa, with a proper 
water level. 
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STUDIES ON RUMINAL GAS FORMATION AND ON CONSUMPTION OF 
ALFALFA PASTURE BY CATTLE 


H. H. COLE anp MAX KLEIBER 
Division of Animal Husbandry, University of California, Davis 


This paper is concerned with the effect of diet on ruminal gas formation and 
with studies on the consumption of legume pasture. It was shown earlier (2) 
that no more gas was formed on a bloat-provoking diet such as green alfalfa tops 
than on a non-bloat-provoking diet such as alfalfa hay and grain. This obser- 
vation led to the conclusion that increased gas production in itself could not 
explain acute bloat. In the same paper, it was shown that the rate of gas pro- 
duction depended-upon the amount of feed consumed. Furthermore, both the 
present authors (2) and Quin (6) have shown by introducing gas into the rumen 
that much more can be expelled by belching than ever is produced in the rumen. 
Consequently, the hypothesis that acute bloat is due to a lack of sufficient coarse 
roughage in the rumen to induce eructation has been suggested (2). With this 
hypothesis, the rate of gas production is still an important consideration be- 
cause belching rarely, if ever, is completely inhibited on diets low in coarse 
roughage. On the basis of this theory, it has been possible to induce and pre- 
vent bloat at will (3). Nevertheless, fatal bloat is not always produced on all 
succulent fields, and this failure has appeared to be due to a low consumption 
of alfalfa. 

Quin (6) has suggested that bloat depends on both a high sugar content of 
the legumes at certain times which accelerates gas production, and a high saponin 
content which results in foaming with a consequent trapping of the gas and 
which thus prevents eructation. In support of the importance of the first factor, 
he submits evidence that glucose added to ruminal contents speeds up gas pro- 
duction more than does the addition of starch. The second postulate was based 
on his observation that ruminal ingesta from animals fed on alfalfa had a 
greater tendency to foam than ingesta from animals on other feeds, and on the 
report of Jacobson (4) that alfalfa contains a saponin with strong foam-pro- 
ducing properties. The results reported in the present paper confirm Quin’s 
finding that glucose, under certain conditions, results in a more immediate in- 
erease in gas production than does starch, but further work is necessary to 
establish the view that changes in sugar content play a major role in determin- 
ing the incidence or severity of bloat. The present authors have stuck a num- 
ber of bloated cattle and find that foaming is not the cause of many cases of 
bloat. In one animal near death, the excess gas easily escaped when the animal 
was stuck with a trocar cannula, and in another severely bloated animal the 

‘excess gas with withdrawn by means of a stomach tube without obstruction by 
foaming. However, foaming may prevent eructation under certain conditions. 
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EXPERIMENTAL 


Dairy cows, in most instances lactating Jerseys, were used in the present 
studies. The method used for determining the rate of gas production has been 
deseribed (2) as also has the method for determining food consumption on 
pasture (1). The rumen was tapped for gas production by means of a trocar 
cannula intended for bleeding horses. , 


Ruminal Gas Production Studies 


Comparison of gas production on green alfalfa tops and on green Sudan 
grass. Although the rate of gas production on non-bloat-provoking diets such 
as alfalfa hay and grain has been compared to that on green alfalfa tops, 


TABLE 1 


Comparison of ruminal gas formation following feeding of Sudan and alfalfa tops. 
The cows were fed ad libitum throughout the 4-hour experimental period 


—— Cubic feet of gas formed: 
consumeds after ter 
feeding feeding feeding 
Sudan tops 
760 69.7 0.08 0.28 4.02 
760 50.4 0.26 0.47 5.43 
757 7.5 0.32 0.47 2.77 
760 63.0 0.34 0.59 6.70 
Av. 47.6 0.25 0.45 4.73 
Alfalfa tops 
760 £6.9 0.06. 0.48 4.17 
757 2.4 0.34 0.28 3.29 
760 ; 19.7 0.30 0.78 6.82 
832 12.9 0.34 0.43 3.00 
Av. 15.5 0.26 0.49 4.32 


«In addition to the tops, cow 760 received 4 pounds of a concentrate mix the night before 
the trial. Cows 757 and 832 received 4 pounds of concentrates the night before and the morn- 


ing of the trial. ; 


grasses have not been compared with legumes. Because bloat rarely occurs on 
grasses, this comparison seemed desirable. 

The alfalfa and Sudan tops were cut and fed in the barn. The cows were 
pastured on the field from which the tops were to be taken for two days pre- 
ceding the trial. No hay was fed the night previous or on the morning of the 
trial, but the regular concentrate allowance was given (4 to 8 lb. per day, de- 
pending on milk production). Gas production was determined over a 30- 
minute control period before feeding the alfalfa or Sudan. The object of the 
experiment was to determine the amount of gas formed on the two feeds when 
cows were given free access to the feed over a 4-hour experimental period. 
The results are shown in table 1. The gas formation during the first 4 hours 
after the beginning of feeding was approximately the same for the two feeds, but 
the average consumption of Sudan was three times that of alfalfa. Conse- 
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quently, it appears that the rate of gas production would be greater with alfalfa 
than with Sudan if equal quantities were fed. 

Cow 757 ate very little during the gas determination period, as she was dis- 
tressed by the presence of the cannula. Cow 760, on the other hand, evidenced 
no discomfort upon insertion of the trocar cannula; she continued to eat and 
ruminate in a normal manner. These individual differences are mentioned to 
point out that the use of the trocar cannula in gas production studies necessi- 
tates some discrimination in the selection of suitable experimental subjects. 

It may be noted that there is an increase in gas production during 
the first 30 minutes after feeding (table 1). The promptness of acceleration 
of ruminal gas formation following ingestion of feed is an interesting phenome- 
non. On a given feed, there are some discrepancies between the amount con- 
sumed and the volume of gas formed which are difficult to explain. The amount 
of feed consumed was not measured on the 2 days preceding the test, and it 
may be that variations in the volume of ingesta present in the rumen at the be- 
ginning of the trial may provide an explanation. 


TABLE 2 


Comparative effects of glucose and starch on ruminal gas formation in cows given free access 
to green alfalfa tops for 4 hours preceding the experimental period. Two kg. of 
starch or glucose in 6 liters of H,O were administered through a cannula 
directly into the rumen 


Cubic feet of gas formed: 
Cow no. Drench Hour before Hour after Second hour 
drench drench after drench 
760 glucose 1.50 1.56 1.69 
832 glucose 0.73 0.85 0.76 
Av. 1.12 1.21 1.23 
760 starch 1.14 1.14 1.53 
760 starch 1.45 1.39 1.34 
Av. 1.30 1.27 1.45 


Comparative effects of glucose and starch on gas formation. In the light of 
Quin’s hypothesis and data cited above, it seemed desirable to obtain more in- 
formation on the effects of glucose and starch on gas formation. The tests 
were run under two conditions: in the first, the cows were given free access to 


green alfalfa tops fed in the barn for 4 hours preceding the test period; in the ' 


second, the cows were fed 9 lb. of alfalfa hay and 6 Ib. of rolled barley 20 hours 
before the experimental period. Gas production was determined for 1 hour be- 
fore the experimental period in the first experiment and for 30 minutes in the 
second. To introduce the test substance, glucose or starch, a rubber tube with 
a funnel attached to one end was connected to the side arm of the cannula. 
During the introduction of the test substance, the tube leading from the can- 
nula to the gas meter was clai ped off. The solution of starch or glucose was 
poured into a funnel elevated 3 or 4 feet above the level of the entrance of the 
cannula into the rumen, the fluid flowing into the rumen by gravity. Five to 
ten minutes were needed in introducing the solution. 
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In table 2 is shown the effect of administering starch or glucose to cows fed 
alfalfa tops for 4 hours preceding the test period. No significant change in the 
rate of gas formation resulted with either glucose or starch. 

The results obtained when the cows were fed 20 hours before the experimental 
period are given in table 3. The amount of glucose or starch administered 
was reduced from 2 kg., as in the previous experiment, to 1 kg., because the 
higher dose of glucose on a partially empty rumen had an adverse effect on 
the cow, resulting in diarrhea and loss of appetite. Under this regime, 1 kg. 
of glucose in 3 liters of water increased gas production regularly within the 


first half hour after its introduction. The response to an equal amount of | 


TABLE 3 


Comparative effects of glucose and starch on ruminal gas formation in cows fed 20 hours 
before the experimental period. One kg. of starch or glucose in 3 1. of H,O 
was administered through a cannula directly into the rumen 


Cubic feet of ruminal gas formed: 


Date 
of Hour lst hour 2nd hour 3rd hour 4th hour Total 
trial before after after | after _ after after 
drenchs drench drench drench drench drench 

1 kg. glucose administered - 
Mar. 11 0.33 0.67 0.68 0.51 0.53 2.39 
Mar. 23 0.31 1.11 2.33 0.78 0.76 3.77 
Mar. 30 0.42 1.09 0.85 0.85 0.52 3.31 
Apr. 13 0.44 1.00 0.96 0.83 0.45 3.24 
Av. 0.38 0.97 0.90 0.74 0.57 3.18 
° 1 kg. starch administered 

Mar. 18 0.56 0.80 0.94 0.84 0.56 3.13 
Mar. 25 0.48 0.45 0.62 0.67 0.56 2.29 
Apr. 6 0.48 0.43 0.76 0.98 0.81 2.98 
Av. 0.51 0.56 0.77 0.83 0.64 2.80 


*Gas was determined for only 0.5 hr. before drenching. The figure obtained was multi- 
plied by 2 to facilitate comparison of gas production before and after drenching. 
starch was not marked until the second hour after drenching, but during the 
third and fourth hours more gas was liberated than with glucose. The tests on 
starch and glucose were run for 30 minutes longer than is shown in table 3. 
During this last half hour, there was an average production of 0.22 cubic feet 
of gas with glucose and 0.32 cubic feet with starch. Thus the effect of starch 
is more prolonged and the total gas produced is apparently the same as with 
glucose. 


Studies on Consumption of Alfalfa Pasture 


For these studies, the cows were weighed in and out of pasture and during 
the intervening period all excreta were collected and weighed. The pasturing 
period extended from 8 a.m. to 2:30 p.m. The studies were made between 
_ June 14 and October 10. Insensible losses were determined on 2 days and ~ 
amounted to approximately 3 lb. per hour, but the insensible losses were not 
taken into account in calculating feed consumption. On a few occasions, the 
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insensible losses exceeded feed consumption, thus explaining the apparent nega- 
tive consumption values shown in figures 1 and 2. : 

One of the objectives of the experiment was to determine if palatability varied 
in different fields. Further, it was desired to ascertain the influence of maturity 
on palatability. Decisive answers were not obtained to either question for rea- 
sons which will be explained. The results of the study are summarized in 
figures 1 and 2. , 

Figure 1 gives the feed consumption on two different fields, 1-C South and 
Dairy Field 4. Two lactating cows were used in this part of the study; cow 
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Time, (days) 
Fic. 1. Consumption of alfalfa on fields 1-C South and Dairy Field 4. The cows, 759 
and 624, were on pasture for 6.5 hours daily. In determining feed consumption, insensible 


losses were not considered. 


624 received 5 lb. of a concentrate mix at 3 a.m. and 3 p.m. and cow 759 re- 
ceived 7 lb. night and morning. Cow 759 had been shown to be susceptible to 
bloat in previous studies, whereas cow 624 never had bloated severely, even 
under conditions in which the majority of the herd had bloated. No hay was 
fed. The cows were pastured intermittently on 1-C South from June 14 to 
July 5. There were 12 acres in this field, and thus the amount consumed by 
the 2 cows had no appreciable influence on the amount of feed available during 
this period. Although the stand of alfalfa on 1-C South appeared to be fairly 


~ clean on cursory examination, there were some weeds and annual grasses on the 


irrigation checks. When the cows were first put on the field, the alfalfa was 
about 1 foot tall and very succulent. Furthermore, the alfalfa was relatively 
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unpalatable and during the first week ‘the cows ate approximately as much 
weeds and grasses as alfalfa. One cow did not bloat on this field, and the 
other, cow 759, bloated slightly on 3 different days. We attribute this relative 
lack of bloat to the consumption of sufficient weeds and grasses to induce belch- 
ing. In support of this view is the fact that both cows ruminated more than one 
would expect when pasturing on succulent alfalfa without access to hay. Cows 
ruminate very little on fields causing severe bloat. Experience in the next field, 
Dairy Field 4, with the same cows adds weight to this interpretation. This 
field had been pastured earlier in the season and was devoid of contaminating 


7 

Dairy Field No. 5 
> 
/ 
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Cow 760 
24 
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rt 


Time in days 
Fie. 2. Consumption of alfaifa on Dairy Field 5. The cows, 760 and 757, were on 


pasture for 6.5 hours daily. In determining feed consumption, insensible losses were not 
considered. 


weeds and grasses. Cow 624 bloated on 4 of 6 pasturing days on this field, and 
cow 759 bloated every day—on two occasions the bloat was sufficiently severe to 
require treatment with turpentine. ‘‘Severe bloat’’ refers to a condition in 
which there is marked distress, frequent urination and defecation and a ruminal 
pressure of 45 to 70 mm. Hg (1). 

Palatability of the alfalfa on the two fields was considered. Field 1-C South 
was pastured over a 3-week period during which the alfalfa became progres- 
sively more mature. It was in the late bud stage at the termination of the 
trial. This field was irrigated on June 11. The fact that the cows ate a con- 
siderable proportion of weeds, particularly during the’ first week, presents 
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some difficulties in interpretation. However, the cows were under constant ob- 
servation during the pasturing period by the attendants collecting the excreta, 
and there is little doubt but that the cows ate a greater amount of alfalfa as it 
became more mature. Furthermore, there is little doubt that the alfalfa in 
field 1-C South was more palatable than in Dairy Field 4. The results are 
difficult to evaluate, however, for two reasons: on field 1-C South, the exact 
consumption of alfalfa is unknown because the cows ate grasses and weeds in 
addition to alfalfa; secondly, the consumption of alfalfa on Dairy Field 4 was 
depressed as the result of bloat. In other words, when the cows bloated, they 
stopped eating. 

The results on Dairy Field 5 with cows 760 and 757 are shown in figure 2. 
Here the evidence seems a little more clear-cut that the alfalfa becomes more 
palatable as it matures. On August 13 and 14, cow 760 bloated, on the latter 
date sufficiently severely to require treatment with turpentine. This explains 
her relatively low consumption on these days. By August 22nd, the alfalfa 
was in the early bloom stage and was sufficiently coarse to induce frequent 
rumination. No adequate explanation is available for the relatively low and 


sporadic feed consumption of cow 757. 


DISCUSSION 


The results on ruminal gas formation following feeding of green Sudan and 
alfalfa tops indicate that one might expect a greater amount of gas formed from 
alfalfa if equal amounts of the two feeds were given. With ad libitum feeding, 
the total gas formed from the two feeds, however, was approximately the same 
because of the greater consumption of Sudan. Increased gas production on 
legumes does not in itself provide an adequate explanation of bloat; cows will 
bloat on amounts of alfalfa comparable to those consumed in these experiments 
but bloat did not occur when normal animals were given an amount of Sudan 
producing an equivalent volume of gas. Previous studies (2) have shown that 
dry legume hay results in as much gas production as green alfalfa. These 
data give further confirmation, therefore, that it is the inability of animals to 
eructate the gas on legumes which makes alfalfa and clover dangerous from a 
standpoint of bloat. Nevertheless, the rapid gas formation on legumes un- 
doubtedly is a contributing factor in bloat. 

Quin (5) has compared the rate of gas formation on alfalfa and grass hay. 
He reports a rapid production of gas on alfalfa hay, a result in accord with 
our studies (2). On the contrary, he found no gas formed over a 90-minute 
period in two of three trials with sheep on a basal diet of grass hay. In the 
light of the data reported herein on a green grass (Sudan), this result needs 
further confirmation. 


When cows were fed 20 hours before the experimental period, glucose caused. 


an earlier increase in gas formation than did starch, but the total gas produced 
from the two substances over a period of 4.5 hours was about the same. Quin 
reported that when starch, in the form of maize, was given to sheep maintained 
on a basal diet of green alfalfa, there was no gas formed over a 90-minute 
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period. When cows were given a full feed of alfalfa during a 4-hour interval 
preceding the test period, no difference in gas formation between glucose and 
starch was observed. Conceivably the sugar content of alfalfa could be a con- 
tributing factor in bloat as postulated by Quin, but further studies are neces- 
sary to establish the point. 

The present studies on palatability of legumes at different stages of maturity 
were not conclusive but indicated that alfalfa increases in palatability as it ma- 
tures. Two main difficulties in these studies were encountered: first, cows ate 
weeds and grasses along with the alfalfa when the fields were contaminated; 
second, cows on pure alfalfa stands bloated and this in turn depressed feed 
consumption and made it impossible to obtain a true estimate of palatability. 
Therefore, it appears that a more desirable procedure would be to cut the alfalfa 
tops and feed them in the barn. In this way, the weeds and grasses could be 
avoided. Further, it would appear necessary to supplement the diet with suffi- 
cient Sudan grass hay or with green Sudan to obviate bloat. 


SUMMARY AND CONCLUSIONS 


In an average of four trials, 4.7 cubic feet of gas were produced when cows 
consumed 47.6 lb. of green Sudan tops fed ad libitum over a 4-hour period as 
compared to 4.3 cubic feet when cows consumed an average of 15.5 lb. of green 
alfalfa tops over a similar period. 

The amount of gas formed following drenching with glucose or starch was 
determined both by feeding cows 20 hours before the experimental period or 
feeding them with alfalfa tops ad libitum 4 hours preceding drenching. In the 
former instance, glucose caused a more prompt increase in gas formation, 
whereas the effect of starch was more prolonged. When cows were fed imme- 
diately preceding drenching, on the other hand, no difference between glucose 
and starch as regards gas formation was discernible. 

Studies on the consumption of alfalfa pasture indicate that alfalfa becomes 
more palatable as it matures up to the early bloom stage, but the results were 


inconclusive. 
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A STUDY OF THE USE OF THE ANTIOXIDANT NORDIHYDROGUAI- 
ARETIC ACID IN DAIRY PRODUCTS. II. ITS ANTIOXYGENIC 
PROPERTIES IN UNSWEETENED FROZEN CREAM’ 


J. W. STULL, E. O. HERREID AND P. H. TRACY 
Department of Food Technology, University of Illinois, Urbana 


The use of antioxidants in retarding the development of oxidized flavor dur- 
ing the storage of frozen cream has been studied by several investigators (2, 3, 4, 


_5, 6). The work reported herein consists of a study in which nordihydroguai- 


aretic acid (NDGA) was used to retard the development of oxidized flavor dur- 
ing the storage of unsweetened frozen cream containing 40 per cent milk fat.? 


EXPERIMENTAL PROCEDURE 


Two grades of cream, one of high and the other of low quality, were used in 
this study. Standard plate count (1), acidity and pH were the criteria upcen 
which quality was based (table 1). 


TABLE 1 
The standard plate count, titratable acidity and pH of the raw and pasteurized cream 
High quality Low quality 
(a) (b) (e) (d) 
Raw cream 
Standard plate 340,000 32,000 345,000,000 6,000,000 
Titratable acidity, as % lactic acid ...... 0.120 0.140 0.155 0.125 
pH (25° C.) 6.74 6.63 6.50 6.66 
Pasteurized cream 150° F. 170° F. 150° F. 170° F. 
Standard plate count 900 55 2,000 2,860 
Titratable acidity, as % lactic acid ....... 0.125 0.135 0.145 0.140 
pH (25° C.) 6.62 6.60 6.50 6.39 


The different batches of cream were standardized to contain 40 per cent milk 
fat. NDGA was added after pasteurization as a 10 per cent solution in glycerol 
or as a 5 per cent water suspension. The concentrations of NDGA were com- 
puted on the basis of the fat content of the cream. When used, copper was 
added at a concentration of 0.5 p.p.m. in the form of a 0.5 per cent aqueous solu- 
tion of copper sulfate. 

The cream was pasteurized in well-tinned equipment, cooled to 40-45° F., 
sealed in tinned cans holding 300.ml. and stored at -12 to -20° F. For monthly 
flavor criticisms, the frozen cream was thawed by holding it 24 hours at 40° F. 

Received for publication June 23, 1948. ’ 

1 The data contained in this paper are from a thesis submitted by the senior author to the 
Graduate School of the University of Illinois in partial fulfillment of the requirements for 
the degree of Master of Science, 1947. 

2 The legality of adding antioxidant material to dairy products would need to be estab- 
lished before its use could be recommendei. The authors’ interest in the product studied 
was mainly scientific, although the practicable possibilities of a study of this nature always 
must be recognized. 
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It then was held at 40° F. for 1 week after which it was judged again for flavor. 
The judging panel was composed of three or more persons. 


RESULTS 


The data in table 2 are typical of results obtained with cream which was 
placed in storage during the months of August and September. There were no 
significant differences in the antioxygenic effectiveness of the NDGA when added 
in glycerol solution and when added in a water suspension. Therefore, the data 
presented in table 2 includes only results from cream treated with NDGA in 
glycerol solution. 

The effect of concentration of NDGA. A concentration of 0.005 per cent 
NDGA was more effective than one of 0.00125 per cent. This is demonstrated in 
the results obtained with the high quality cream which contained added copper 
and which was pasteurized at 150° F. for 30 minutes (table 2, series D). Oxi- 
dized flavor had developed at the end of 3 months storage in the control sample. 
While this off-flavor had developed at the end of 5 months in the cream treated 
with both 0.00125 per cent and 0.005 per cent NDGA, the intensity of the off- 
flavor at the end of 7 months was less in the cream containing 0.005 per cent than 
in the cream containing 0.00125 per cent NDGA. 

The effect of pasteurization temperature. Development of oxidized flavor 
was retarded by pasteurizing the cream at 170° F. for 15 minutes. Oxidized 
flavor had developed at the end of 7 months storage in the control sample of 
series A which was pasteurized at 150° F. for 30 minutes, while it did not de- 
velop during storage at sub-zero temperatures in the similar cream pasteurized 
at 170° F. for 15 minutes. Oxidized flavor was present at the end of 1 month 
in the control sample of series B which was pasteurized at 150° F. for 30 minutes, 
whereas it did not develop in the similar cream pasteurized at 170° F. for 15 
minutes. 

There was no oxidized flavor development during storage for 11 months at 
sub-zero temperatures in the high quality cream which contained no added cop- 
per (table 1, series C and G). The off-flavor was present at 3 months in the 
control sample of series D which was pasteurized at 150° F. for 30 minutes but 
was not detected until the end of 5 months in the similar cream pasteurized at 
170° F. for 15 minutes. While the keeping quality of the cream pasteurized at 
170° F. for 15 minutes was superior to that pasteurized at 150° F. for 30 minutes, 
it had a cooked flavor which persisted throughout the storage period. The keep- 
ing quality of the cream which was pasteurized at 150° F. for 30 minutes and 
which contained NDGA but no added copper was comparable to that of cream 
pasteurized at 170° F. for 15 minutes. 

The effect of quality of the cream. The cream which was pasteurized at 
150° F. for 30 minutes developed the oxidized flavor in the control sample con- 
taining added copper (series B) at the end of 1 month, but the off-flavor was not 
detected in the similar high quality cream until the end of 3 months (series D). 

There was no oxidized flavor development in any of the low quality cream 
pasteurized at 170° F. for 15 minutes during storage for 11 months at sub-zero 
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temperatures. However, the off-flavor was present at the end of 5 months in the 
control sample of the similar high quality cream containing added copper (series 
H). 

The effect of quality as indicated in this study was variable. The high quality 
cream which was pasteurized at 150° F. for 30 minutes had a better keeping 
quality than the similar low quality cream with respect to the oxidized flavor 
development. The converse of this was true im the cream which was pasteurized 
at 170° F. for 15 minutes. 

The effect of holding the thawed cream at 40° F. for 1 week. Oxidized flavor 
developed frequently in the control samples which were held at 40°F. for 1 
week, although they did not have the off-flavor when they were taken out of 
storage. This relationship was illustrated in the control sample of series D 
pasteurized at 150° F. for 30 minutes which had been stored for 1 month at sub- 


zero temperatures and did not have the oxidized flavor when first removed from — 


the low temperature storage, but developed it after the sample had been held at 
40° F. for 1 week. The same observation was made after 5 months in the con- 
trol samples of series E and after 7 months in the control samples of series H, 
both of which were pasteurized at 170° F. for 15 minutes. 

After storage for 1 week at 40° F., the oxidized flavor usually increased in 
intensity in the control samples which had that off-flavor when they were first 
taken out of storage. This is evident in the cream pasteurized at 150° F. for 30 
minutes in the control samples of series A after 9 and 11 months, in series B 
after 1, 3 and 5 months and in series D after 5 months. This trend also was 
evident after 7, 9 and 11 months in the control samples of cream in series H 
which had been pasteurized at 170° F. for 15 minutes. However, the intensity 
of the oxidized flavor did not increase during storage at 40° F. in the samples 
which contained NDGA. 

CONCLUSIONS 


1. Concentrations of 0.00125 to 0.005 per cent nordihydroguaiaretic acid 
were found to retard the development of oxidized flavor in unsweetened frozen 
cream during storage for 11 months. 

2. In the absence of added copper, the keeping quality of the cream which 
‘contained nordihydroguaiaretic acid and was pasteurized at 150° F. for 30 min- 
utes was comparable to that pasteurized at 170° F. for 15 minutes but to which 
the antioxidant had not been added. 

3. In this study, the high quality cream pasteurized at 150° F. for 30 minutes 
had a better keeping quality than the low quality cream similarly pasteurized. 
The converse of this was true in the cream which was pasteurized at 170° F. for 
15 minutes. 

4. During storage for 1 week-at 40° F., an oxidized flavor developed fre- 
quently in the control samples, although these samples did not have the off-flavor 
when they were taken out of storage at sub-zero temperatures. This did not 
occur in the cream which contained nordihydroguaiaretic acid. 

5. During storage for 1 week at 40° F., the intensity of the oxidized flavor 
usually increased in the control samples which had the off-flavor when they were 
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first taken out of storage at sub-zero temperatures. This did not occur in the 
oxidized samples which contained nordihydroguaiaretic acid. 
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THE RELATION BETWEEN THE MONTH OF CALVING AND 
YEARLY BUTTERFAT PRODUCTION? 


_ MOHAMED M. OLOUFA ann I. R. JONES 
Department of Dairy Husbandry, Oregon State College, Corvallis 


Approximately 71 per cent of the dairy cows of Oregon are located west of 
the Cascade Mountains; and about two-thirds of these, or 46 per cent of the total, 
are found on farms in the ten Willamette Valley counties, a region with an aver- 
age temperature of 52° F. and a monthly mean range from a high of 65° F. in 
July to 38° F.in December. The average rainfall of about 42 inches comes mostly 
during the winter months. Since the climate under these conditions is mild and 
does not show large seasonal variations in comparison with some other parts of 
the United States, it became of interest to study the effect of the month of calving 
on butterfat production. 

Differences in yearly milk production between cows freshening in the different 
months of the year, in various parts of the United States, have been found to 
exist (1, 2,5, 7,8). The season of the year in which the cow freshens also was 
reported to exert an effect on her butterfat production (1, 4,8). In Connecticut, 
Frick et al. (2) found that the differences in milk production of cows calving in 
the different months of the year were highly significant statistically. 


PROCEDURE 


Data for the present study were obtained from the record books of the dairy 
herd owned by Oregon State College and from official test records of cows tested 
in Oregon covering the years 1910 through 1946. Only first-calf, 2-year old 
records were used. The official records of butterfat production were tabulated 
separately for cows milked twice a day during 305-day and 365-day lactations. 
Production of cows milked three times daily, part or all of the milking period, 
was reduced to a 2-times a day milking basis by using the factor 0.0655 of 1 per 
cent for each day the cow was milked 3 times. The distribution of the 2690 
records between breeds was 1881 Jerseys, 358 Guernseys, 301 Holstein-Friesians 
and 150 Ayrshires. The number of records available from the College herd was 
359, while 2331 were from private herds. 

An analysis of variance (6) was applied to the data to find out the signifi- 
cance of the difference in butterfat production of cows calving each month of the 
year. 

RESULTS AND DISCUSSION 

Information on the butterfat records of first calf heifers used in the study is 
given in table 1. ; 

Table 2 gives a summary of the results of the statistical analysis of the data. 
The variations in butterfat production among cows freshening within each month 


Received for publication June 28, 1948. 
1Published as Technical Paper No. 538 with the approval of the Director of the Oregon 
Experiment Station. Contribution of the Department of Dairy Husbandry. 
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TABLE 1 
Average yearly butterfat production of five groups of first calf heifers 
Group 1a Group 2 Group 3 Group 4 Group 5 
f fresh N N No. of No. of 
of fresh- 0. of No. of 0. of 0. 0 0. 0: 
Av A Av. Av. 4 Av. 
ening heif- : heif- 3 heif- heif- heif- 

prod. prod. pers prod. oni prod. prod. 

(1b.) (Ib.) (1b.) (1b.) (1b.) 

January 80 455 34 372 66 488 19 483 42 320 
February 78 464 38 390 68 489 23 479 28 295 
March 91 469 32 375 64 474 20 477 24 330 
April 102 421 26 379 76 473 11 467 25 304 
May 72 425 27 380 81 464 13 479 27 372 
June 53 438 18 359 62 465 10 458 19 326 
July 48 434 26 338 47 458 18 471 22 326 
August 69 459 19 384 78 . 482 23 467 33 322 
September 104 446 19 397 105 466 35 472 49 312 
October 70 444 25 398 84 450 24 470 29 341 
November 64 461 25 389 = 69 484 9 459 31 329 
December 78 445 29 387 72 498 27 474 30 305 


Total&mean 909 447 318 379 872 474 232 473 359 323 


*Group 1. Jersey, 305 day, Register of Merit 

Group 2. Guernsey, Holstein, Ayrshire, 305 day, Advanced Registry 
Group 3. Jersey, 365 day, Register of Merit 

Group 4. Guernsey and Holstein, 365 day, Advanced Registry 

Group 5. Ayrshire, Guernsey, Holstein and Jersey herd test (college) 


were large, and a definite trend was not followed when the monthly averages were 
studied, but rathe: .n up-and-down line. Jersey cows milked for 305 days were 


TABLE 2 
Analysis of variance of the butterfat records used in the study 
Source . Significance 
Group of < aa Sum of Vari Variance level 
ation 5% 1% 
1 Month 11 209,932.14 19,084.74 2.25 1.80 2.26 
Jersey Error 897 7,594,314.99 8,466.35 
R. of M. Total 908 7,804,247.13 
305 days 
2 Month 11 77,933.46 7,084.86 1.45 1.82 2.31 
Guernsey Error 306 1,496,925.13 4,891.91 
Holstein Total 317 1,574,858.59 
Ayrshire 
A.R. 305 days 
3 Month 11 160,275.05 14,570.46 1.02 1.80 2.26 
Jersey Error 360 12,275,470.21 14,273.80 
R. of M. Total 871 12,435,745.26 
365 days 
4 Month 11 8,700.71 790.97 0.09 1.83 2.34 
Guernsey Error 220 2,009,556.38 9,134.35 
Holstein Total 231 2,018,257.09 
A.R. 365 days 
5 Month 11 124,238.84 11,294.44 1.71 1.81 2.29 
All breeds Error 347 2,297 ,328.15 6,620.54 
College Total 358 2,421,566.99 


Herd Test 
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the only group that showed significance at the 5 per cent level, although not signi- 
ficant at the 1 per cent level. Since the other four groups showed insignificant 
differences between the production of cows freshening ir different months of the 
year, the significance of the first group is of doubtful value. 


SUMMARY 


The butterfat records of 2690 first-calf heifers in herds located in western 
Oregon, a region with rather uniformly mild temperature, were studied to deter- 
mine the effect of the month of calving on yearly butterfat production. 

It seems that under western Oregon conditions the season of the year in which 
a cow freshens has no appreciable effect on her yearly butterfat production. 
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SOME FACTORS INFLUENCING THE MALE HORMONE CONTENT OF 
COW MANURE’ 


Cc. W. TURNER 
Department of Dairy Husbandry, University of Missouri, Columbia 


Riley and Hammond (8) discovered that the feeding of dried cow manure 
to day-old chicks caused marked stimulation of the comb growth. Evidence was 
presented indicating that the factor present was an androgenic rather than a 
gonadotrophie substance. They reported that ‘‘feces from bulls were entirely 
without effect, whereas feces from pregnant cows, as well as from unbred 
heifers, had marked androgenic effects.’’ 

Turner (10, 11, 12) confirmed the report of the presence of orally-active an- 
drogens in the feces of lactating cows when dried at 45° C. The androgen con- 
tent of the manure of other ruminants, including goats and sheep of both sexes 
and conditions, was either low or absent. The feces of dairy bulls showed indi- 
cations of only small androgen excretion by that route. 

Gassner and Longwell (1, 4) reported that the concentration of androgens 
in feces reached a peak during the last week of pregnancy and then dropped 
sharply to zero at calving. Steer and bull manures were relatively inactive 
biologically. 

The present studies were initiated to throw further light upon the funce- 
tional relationship between the male hormone eliminated in the feces of dairy 
cows of the several breeds and reproduction and lactation. Further, in con- 
nection with studies concerned with the characterization of the androgens ex- 
ereted and with methods for their extraction, it was considered helpful to know 
when the greatest concentration of hormone might be expected. 


EXPERIMENTAL PROCEDURE 


The fresh manure was collected from individual cows of the Guernsey, Hol- 
stein and Jersey breeds in the University of Missouri dairy herd. Complete 
samples were not collected, rather the feces dropped during the milking period 
in the morning or afternoon were combined until a sufficient quality was col- 
lected for an assay. This usually required 2 to 3 days. Cows in various stages 
of lactation and pregnancy were included. When a series of samples from the 
same. cow was collected, at least a month intervened between samples. Each 
collection of fresh manure was placed quickly in a Freas electric drying oven 
maintained at a temperature of 45° C. Samples were stirred daily. At least 
48 hours were required to dry the collection. The dried manure was placed in 
a large lard can and, when collection was complete, the entire sample was ground 
in a small hammer mill and thoroughly mixed before assay. 

The androgen content of each sample was assayed biologically by the method 
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previously described (12). Groups of about 20 sexed White Plymouth Rock 
chicks were used throughout and the dried cow manure was fed uniformly at 
the 10 per cent level by substituting the dried manure for an equal weight of 
alfalfa meal in the basal chick starter ration. Thése assays were conducted 
monthly throughout the year. 

Each month a group of control chicks and a group fed methyl testosterone at 
the rate of 20 mg./kg. of feed were included to determine the possible seasonal 
variation in the responsiveness of the chick comb to androgen. Since no sea- 
sonal trend was observed in the average comb weight of either sex in the control 
group or those fed methyl testosterone, it was decided that no correction factor 
for season was required (13). 

As a measure of the presence of biologically active androgens in the samples, 
the average comb weight per 100 g. body weight of each sex was determined. 
The average comb weights per 100 g. body weight for the two sexes were added 
together and divided by two. This value should represent the average comb 
weight per 100 g. body weight of a population of chicks containing equal num- 
bers of the two sexes. 

As a measure of the biological activity of the male hormone present in the 
various samples of dried cow manure, comparison may be made with the aver- 
age comb weight of groups of control “chicks of the same age and with groups 
of chicks fed 10 and 20 mg. of methyl testosterone per kilogram of starter feed. 
Since the biologically active androgenic hormones present in cow manure are 
not known, it seems preferable to indicate differences in the various samples in 
terms of average comb weight rather than in terms of any single androgen 
For a comparison of the oral effectiveness of several androgens in fowls the 
reader is referred to a paper by the writer (14). The average comb weight of 
all the chicks fed samples of dried cow manure assayed in this study is pre- 
sented for comparison (table 1). 


RESULTS 


Effect of pregnancy upon androgen excretion. In the dairy cows available 
for our study, no clear-cut separation of pregnancy and lactation could be made, 
since the heifers pregnant for the first time were not stabled. The group of 
cows ineluded in table 2 were all lactating cows, but they were classified on the 
basis of the month of pregnancy. Since lactating cows are not bred until 90 
days or more after parturition, the group of cows whose manure was assayed 
during the first month of pregnancy included cows lactating an average of 124 
days. By the eighth month of pregnancy, most of the cows had been dried up; 
only two of eight cows still were lactating slightly. The cows in the ninth 
month of pregnancy all were dry. . 

It will be seen that, aside from the second month, the assay results did not — 
vary greatly from month to month until the eighth and ninth months of preg- 
nancy. Apparently there is a tendency for the male hormone excretion rate to 
increase at the approach of parturition. This rise occurred at a time when the 


cows were either dry or almost dry. 
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Whether the apparent high level of androgen excretion during the second 
month is significant is not clear. One of the Holstein cows appeared to excrete 
an unduly large amount of androgens at this time in comparison with her other 
assays. Furthermore, since the tabulation according to the stage of lactation 
shows no similar increase, the writer prefers to believe that this does not repre- 
sent a general increased level of androgen excretion. 

In order to interpret the fluctuation in the androgen excretion rate from 
month to month during pregnancy due to possible breed variation, the data 
were classified on the basis of the breed for the first 7 months of pregnancy. 
The eighth and ninth months were excluded due to possible effect of the pre- 
parturient rise in the androgens. This tabulation indicates little difference in 
the excretion of androgens by Holstein and Guernsey cows, but the Jersey cows 
appear to excrete greater quantities of androgens under similar conditions. 

A small group of non-pregnant dry cows also is included. The relatively 
higher androgen excretion rate by this group, as compared to the pregnant 
group, is believed to be due to the presence of a predominant number of Jersey 
heifers. It would appear that neither pregnancy nor lactation is necessary for 
the excretion of relatively large amounts of androgens. This confirms the re- 
port of Riley and Hammond (8). 

Effect of lactation upon androgen excretion. The data on the individual 
cows were tabulated according to the stage of lactation (table 3). It will be 
seen that no trend in the average comb weight with the advance of lactation 
is present during the first 8 months. Comb weight values above normal in the. 
ninth and eleventh months of lactation are interpreted as indications of the pre- 
partum rise in androgen excretion rather than relationship to the advance in the 
period of lactation. 

The tabulation of the data by breeds, up to the time of the preparturient 
rise, again indicated little difference in the androgen excretion by Holstein and 
Guernsey cows. The Jersey cows, however, again were higher but not quite as 
high as in the tabulation of pregnant animals. 


“DISCUSSION 


While the data are limited, they indicate that a relatively high average level 
of androgen excretion occurs in unbred heifers and non-pregnant, non-lactat- 
ing cows. Since this observation is in agreement with that of Riley and Ham- 
mond (8), it would appear that this hormone is excreted at relatively high 
levels in sexually mature heifers without reference to pregnancy. Whether 
there is a cyclic variation in the androgens in relation to the period of heat in 
heifers has not been investigated. Since there is much experimental work in- 
dicating that androgens can stimulate the growth of the mammary duct system, 
the cyclic growth of the pubertal duct system of heifers may be due, in part, 
to the presence of androgens as well as estrogens in the blood at this time. 

Following conception, the rate of androgen excretion is not believed to in- 
crease markedly. It is true that these data show a high level during the second 
month of pregnancy with a reduction until the seventh month. Further data 
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will be required to ‘indicate whether the rise during the second month is signifi- 
cant. Until that time, it seems preferable to believe that early pregnancy is 
not a period of increased androgen excretion. 

It is well known that the first half to two-thirds of pregnancy is a period of 
rapid duct and lobule-alveolar growth of the udder. This growth is stimulated 
by the hormone of the corpus luteum, called progesterone, acting upon the an- 
terior pituitary thus stimulating the secretion of the mammogenie hormone. 
It has been proved that the estrogenic hormones augment the ‘action of pro- 
gesterone and mammogen. It also has been shown that certain androgenic hor- 
mone derivatives can stimulate slight lobule-alveolar mammary growth (7). 
The fact that the androgenic hormones are not excreted in increased amounts 
during the first two-thirds of pregnancy suggests that they do not play a pre- 
dominant role in the great growth of the udder at this time. They may supple- 
ment the progesterone and balance physiologically the increasing secretion of 
estrogen. 

The most striking change in the androgen excretion rate occurs during the 
period preceding parturition. - It is well known that the excretion of estrogen 
both in the urine (15) and feces (2) increases rapidly at the approach of calv- 
ing in dairy cattle. It is possible that the rise in androgen excretion at this 
time indicates a mechanism designed to counter-balance or offset, in part, the 
physiological effect of the rapidly rising prepartum estrogen secretion. It is 
believed that the secretion of progesterone may decline at this time, thus per- 
mitting estrogen to become predominant and to initiate parturition and, by stimu- 
lation of the pituitary, to increase the secretion of the lactogenic hormone (5, 6). 

Since estrogen has been shown to stimulate the secretion of adrenocortico- 
trophic hormone by the pituitary, there would be expected increased gluconeo- 
genesis of protein and resultant loss of nitrogen in the urine due to the hor- 
mones of the adrenals (3, 9). The androgens are known to have the opposite 
effect, increasing the retention of nitrogen and body growth by reduction of 
the secretion of the adrenal cortical hormones (16). 

The concurrent rise in both estrogen and androgen during late pregnancy 
may indicate the presence of an adaptive mechanism of the body by which cer- 
tain effects of one hormone can be balanced by the opposite effects of the other 
yet permitting necessary stimulation to prevail, i.e., the estrogen stimulation of 
the lactogenic hormone. 

The rise in androgen secretion at the approach of parturition suggests the 
need of further study of the relation of estrogen to androgen in the stimulation 
of the lactogenic hormone. It has been shown that androgenic hormones are 
eapable of stimulating an increase in the lactogenic hormone of the pituitary 
(5). Does the androgen secreted prepartum supplement estrogen in the stimu- 
lation of the lactogenic hormone? 

Since the level of excretion of androgenic hormones during most of lactation 
is rather uniform, there is no reason to believe that the androgens play a dy- 
namic role in the maintenance of milk ‘secretion. 
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SUMMARY AND CONCLUSIONS 


1. Manure from cows of the Guernsey, Holstein and Jersey breeds during 
various physiological states has been dried at 45° C. and assayed biologically for 
its content of male (androgenic) hormone. 

2. It was observed that sexually mature non-pregnant heifers excrete male 
hormone at a level comparable to those of mature cows. | 

3. During the first two-thirds of pregnancy, no tendency for a rise in andro- 
gen excretion was observed. There was evidence of a preparturient rise in an- 
drogens. 

4. With the advance of lactation, no change in androgen excretion was noted 
except when associated with the approach of the subsequent parturition. 

5. Dried cow manure from the Guernsey and Holstein breeds appeared com- 
parable in biological activity; the Jersey cows appeared to excrete slightly 
more male hormone. 

6. It is suggested that the preparturient rise in axidrogen may be related to 
the marked rise in estrogen at the same time. 

7. It is possible that androgens as well as estrogens play roles in the stimula- 
tion of the secretion of the lactogenic bormone by the pituitary at the time of 
parturition. 


The author is indebted to Mr. A. J. Olson for his aid in the collection and 
drying of the samples and for the care of the chicks during the period of assay 
of the male hormone. 
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THE INFLUENCE OF THE RATION AND RUMEN-INOCULATION ON 
THE ESTABLISHMENT OF CERTAIN MICROORGANISMS IN 
THE RUMENS OF YOUNG CALVES? 


W. D. POUNDEN AND J. W. HIBBS 
Ohio Agricultural Experiment Station, Wooster 


INTRODUCTION 


Previous investigations concerning the etiology of digestive disturbances in 
young calves included a study of the microorganisms which appeared in their 
rumino-reticular cavities (7). It was observed at that time that rumen fauna 
and certain characteristic flora similar to those seen in samples from mature 
animals were not established in the majority of the calves examined until they 
were several weeks old. Upon direct inoculation of organisms from cows into 
the rumens of a few calves, the organisms became established in some of them. 
These calves, which were on various rations, were among those in the herd at 
that time which progressed most satisfactorily, but proper controls were not in- 
cluded. The investigations were continued for the purpose of attempting to 
- determine if there was any material advantage in stimulating the iatagenent 
in calves of early rumen activity comparable to mature animals. 

Limited studies with a few young calves indicated that certain microorgan- 
isms characteristic of the rumen flora and fauna failed to become established 
regardless of how often inoculations were made when most of the dry feed in- 
gested was grain. It generally was possible, on the other hand, to establish 
these particular rumen microorganisms in calves even before they were a week 
old, provided they were ingesting good quality hay and no grain. Variations 
in ruman flora which were related to the feed ingested have been reported for 
sheep by Elsden (4), who also cited van der Wath’s findings on the same sub- 
ject. Phillipson (6) also makes reference to this variability of the flora asso- 
ciated with ration differences. It would be expected that a similar situation 
would exist as regards young calves. 

As a result of the preliminary investigations, it was decided to place 4-day- . 
old calves on various systems of feeding, both with and without rumen inocula- 
tions, in order to study further the significance of the previous observations. 
Clinical studies and repeated examinations of the rumen flora and fauna were 
carried out on these calves during their first 6 weeks of age. Blood plasma vita- 
min A, carotene and ascorbic acid determinations were made at frequent inter- 
vals on many of the calves used in this experiment. The results are reported 
elsewhere (5). 

METHODS 


. Young calves of both the Jersey and Holstein breeds which had received 
colostrum usually for 3 days were placed on twice-a-day pail feeding of pasteur- 
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ized milk between their second and fourth days of age. They were fed at the 
daily rate of approximately 0.9 Ib. for each 10 Ib. of body weight at birth, but 
within the limits of a minimum of 5 Ib. and a maximum of 10 lb. per day. It 
was hoped to encourage the consumption of dry feeds at an early age by limit- 
ing milk consumption to this comparatively low amount. They were treated 
variously as regards the dry feeds given them. Calves which received hay had 
access to it while with their dams or were provided on their first day of age with 
1 lb. of green alfalfa hay which occasionally had some grasses mixed in it. 
This was replenished or replaced frequently so that the calves had fresh hay 
before them at all times. Grain, when included in the ration, was fed once per 
day as long as the quantities did not exceed 0.5 lb. per day. It consisted of 
a 14 per cent protein herd mixture of corn, oats, wheat bran and soybean oil 
meal. 

Rumen inoculations were given to some of the sates by passing pieces of 
freshly obtained cuds from cows into the posterior of the calves’ mouths. The 
cows were being fed alfalfa hay, grain and silage. The inoculations generally 
were carried out on the fifth, tenth, fifteenth and twenty-first days of age. 
Samples were obtained from the fore-stomachs of the calves with stomach tubes, 
using the syphoning method developed for use with the Colorado rumen lavage 
tube, and, in some instances, samples were taken at the time of slaughter. No 
' difference as regards flora and fauna was observed in samples obtained from the 
same calves by the two methods. 

Calves which did not receive rumen inoculations were cared for by the same 
personnel as the others and were housed in the same buildings. However, they 
were separated from direct contact with the other calves and mature animals 
by ‘partitions and passageways. A limited effort was made to avoid transfer- 
ring organisms from one calf to another on milk buckets and other equipment. 

The rumen samples were examined under the microscope in the fresh condi- 
tion, using slides and cover glasses, for the purpose of observing the protozoa. 
For the most part, Gram stained smears were relied upon for bacteriological 
purposes. In preparing the slides, some of the thick soupy materials contain- 
ing particles of feed were included, since Baker (2) has shown that some varie- 
ties of bacteria tend to remain rather closely attached to feed particles and may 
not always be readily visible in the free liquid. Descriptions of microorgan- 
isms based on morphological and staining characteristics leave much to be de- 
sired. However, this method was considered the most advantageous to use for 
evaluating rumen bacteriological activity under the conditions of this investi- 


gation. 
RESULTS 


The Microorganisms 


The protozoa encountered in the rumen samples from the calves appeared to 
be similar to those mentioned by others, including several investigators whose ob- 
servations were cited by Baker and Harriss (3) in their recent review article. 
All those commonly seen in samples from cows were established readily upon 
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inoculation into calves which were ingesting suitable feeds including hay and 
hay-plus-grain rations. ; 

Many bacteria differing in morphology and staining characteristics were 
visible in the rumen samples. Many of them have been described previously by 
others including Baker (1, 2) and Baker and Harriss (3). Some varieties of 
organisms were observed to be noticeably present only when appreciable quanti- 
ties of hay were being consumed and certain other varieties when grain was the 
principal dry feed ingested. This does not mean that these particular organisms 
alone were present under such conditions, but merely that they at least were 
readily visivle in the smears. However, when the proportion of grain consumed 
was high, a few varieties of organisms including those described herein sometimes 
would appear to make up the majority of the bacterial population. Proof nei- 
ther was sought nor obtained that the organisms mentioned were the most im- 
portant ones in the digestion of the feeds present. They were used in this study 


TABLE 1 


Classification and description of some calf rumen flora observed to vary with the type of feed 
eaten 


Hay Flora@ 
Group I Quite large G+ coccoids in closely knit pairs 
Group II Large G+, thick, fairly square-ended rods 
Very large G— cigar-shaped rods 
Smaller G— short rods in fours and multiples of 4 


Grain Flora 
Group I Medium-sized, comparatively thin, G+ rods (sometimes granular stain and 
variable length) 
Group II G-— rods resembling coliform 


a Flora which appeared to be characteristieally associated with the ingestion of these feeds. 


as indicators of the presence or absence of characteristic bacterial populations. 
As reported elsewhere, further studies showed that the same organisms possibly 
might be used as indicators, within certain limits, of the relative ratios of grain 
and hay being ingested by young calves (8). 

It was possible to subdivide the varieties of the organisms which were noticed 
to be associated with hay consumption into two sub-groups (table 1). The first 
consisted of large Gram-positive coccus organisms in closely knit pairs and some- 
times in groups of four or more, but not in chain formations. The approximate 
size of the pairs was 2.8 x 2.3 microns, and some groups composed of more than a 
single pair were as much as 4.4x4.0 microns. They possibly were similar to 
those called large sarcina packets by Baker (1). Among the organisms included 
in the second hay sub-group were large Gram-positive, thick, rather square-ended 
rods whose length varied between 3.2 and 5.5 microns and which were approxi- 
mately 2.5 microns wide. They were observed quite frequently in pairs. Gram- 
negative, extremely large, cigar-shaped organisms, which often were as much as 
21.5 microns long and approximately 4.0 microns wide, also were included in 
this sub-group. It is probable that these latter organisms are similar to those 
referred to by others as giant elipsoidal forms (3) or Ocillospira (1, 2). Besides 
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these, in this group were Gram-negative rods of approximately 1.0 x 0.8 microns 
in size that tended to group in fours and multiples of four in shapes suggestive 
of window panes. 

Organisms associated with grain consumption also could be sub-divided into 
two groups (table 1). The first consisted of Gram-positive rods which ranged 
between 1.7 and 3.4 microns in length and were approximately 0.8 microns in 
width. They appeared to resemble lactobacilli (10). Present in some smears 
were masses of either short varieties of this organism or a different organism of 
similar Gram staining property. Sometimes, especially when considerable num- 
bers were present, a tendency existed for these organisms to stain in a granular 
manner. The second sub-group were Gram-negative and morphologically resem- 
bled coliform organisms or did not differ much from them. 

Photomicrographs of the various organism types are reproduced in figure 1. 


Variations in the establishment of microorganisms 


Calf group 1 (hay plus rumen inoculation). Protozoa and bacteria of the 
two groups noted to be associated with hay ingestion were established in the ru- 


TABLE 2 , 


The influence of the ration and rumen inoculation on the establishment of certain micro- 
organisms in calf rumens 


No No. No. calves No. “enlves 
Ration Age hay flora present grain 1 flora present 
examined present GroupI GroupII GroupI Group II 
(wks.) 
I Hay plus 3 8 8 8 8 0 0 
inoculation 6 7 7 7 7 0 0 
II Hay, uninoculated 3 8 0 8 3 0 0 
6 6 0 6 5 0 0 
III Hay and grain 3 7 6 2 1 2 0 
plus 6 7 7 6 2 4 0 
inoculation 
IV Hay and grain, 3 5 1 2 2 4 1 
uninoculated 6 5 1 2 2 5 3 
¥ Calf starter, 3 4a 0 0 0 4 4 
uninoculated 6 2a 0 0 0 2 1 


a2 Calves received hay. 


mens of eight calves, which had good quality alfalfa hay avaiiable to them from 
birth, before they reached the age of 3 weeks. The organisms still were present 
several weeks later in the seven calves which were continued on the experiment. 
‘‘Grain-type’’ organisms were extremely scarce in samples from these calves 
(table 2). 

Calf group 2 (hay without rumen inoculation). Protozoa failed to make 
their appearance in samples from eight similarly-fed but uninoculated calves up 
to the time they reached the age of 3 weeks and up to 6 weeks in the case of the 
six of them that were continued on experiment. ‘‘Hay flora’’ of the paired coc- 
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cus type developed in all eight calves by the time they were 3 weeks old and con- 
tinued to be present in samples from these calves throughout the experimental 
period. Samples from all but three of the eight calves contained organisms of 
the second hay sub-group wl en the calves were 3 weeks old. By 6 weeks of age, 
samples from five of the six calves contained some of at least one of the organ- 
isms of this sub-group. Organisms of the two grain types also were extremely 
searce in samples from these calves (table 2). A fairly large Gram-positive rod, 
thicker and more tapered at the ends than the one seen in association with grain 
feeding, was observed in great numbers in samples from two of these calves by 
the time they were 3 weeks old and in five of the six at 6 weeks of age. These 
organisms never were observed in appreciable numbers in samples from any of 
the other calves. 

Calf group 3 (hay, grain, plus rumen inoculation). Seven inoculated calves 
were fed good quality alfalfa hay from birth and a simple 14 per cent protein 
grain mixture starting on the 14th day of age, both free choice. Protozoa be- 
came established in six, hay fiora of the paired coccus organism sub-group in two, 
and hay flora of the second hay sub-group in one, by the time the calves were 3 . 
weeks of age. By 6 weeks of age, samples from all seven had protozoa present, 
six contained hay flora of the first sub-group and two of the second. Gram- 
positive grain-type flora developed in two calves by 3 weeks and in four calves by 
6 weeks of age (table 2). , 

Calf group 4 (hay plus grain without rumen inoculation). Only one of five 
uninoculated calves on a schedule of hay and grain similar to group III de- 
veloped rumen protozoa by 4 weeks of age or even by 6 weeks of age. Flora of 
both hay groups were present in samples from two of the five calves by the time 
they were 3 weeks old but had not yet appeared in the other calves at 6 weeks of 
age. Bacteria of the first grain sub-group were visible in samples from four 
calves at 3 weeks of age and in all five calves at 6 weeks of age. Gram-negative 
bacteria of the second grain sub-group were observed in samples from one calf 
at 3 weeks and from three calves at 6 weeks of age (table 2). 

Calf group 5 (calf starter grain ration without inoculation). Four uninocu- 
lated calves were fed a commercial calf starter grain ration in pellet form. Two 
of them received good quality alfalfa hay in addition. Both feeds were given 
free choice starting on the fourth day of age. The amount of milk fed one of 
the two calves receiving hay gradually was reduced as the calf increased its 
consumption of the grain. At 3 weeks of age, no protozoa or hay-type bacteria 
could be seen in samples from any of these four calves. However, great num- 
bers of the grain-type organisms were present almost to the exclusion of all other 
bacteria. Only the two calves receiving hay were continued on experiment be- 
yond 3 weeks of age. A similar condition was noted in them when they were 6 
weeks of age, although the Gram-negative bacteria resembling coliform organ- 
isms appeared to be less prevalent (table 2). 

Samples from approximately 20 calves of similar age and on rations fairly 
similar to those used for the last two groups had been examined repeatedly the 
previous year. The results were very much the same. 
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Calf group 6 (shavings and straw bedding without inoculation). Neither 
protozoa nor hay-type flora were established in any one of seven uninoculated 
calves which were fed milk alone and bedded with shavings or straw up to the 
time they were 3 weeks of age. It also was questionable whether any of the 


| Hay Group I Organisms 
4 (pairs and multiples of pairs) 


Hay Group II Organisms 
(thick rod, cigar-shaped rod, and group of small rods) 


Grain Group I Organisms 
(medium-sized rods) 
Fic. 1. Photomicrographs of calf rumen microorganisms 
(approximately x 1800) 


grain-type flora were present in the samples. In fact, relatively few organisms 
of any kind were present even though all calves ate some of the bedding. Medium- 
sized, spindle-shaped bacteria which often contained spore-like bodies were 
present in appreciable numbers in samples from five out of six of these calves 
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which were bedded with shavings. These were the only ones in which this organ- 
ism was ever observed. 

Growth of the calves. An effort was made to have the two breeds about 
equally represented in each group with the exception of group VI, which was 
composed entirely of Jerseys. The average gains in weight made by the calves 
in all six groups were between 7 and 9 lb. per calf for the first 3 weeks. The 
calves in groups I, II, III and IV made an average gain of 15 to 16 lb. per calf 
during the second 3 weeks, while those in group V gained an average of 22 lb. 
Group VI was discontinued at the end of the first 3 weeks. These gains are 
lower than the standards given for calves of comparable breeds by Ragsdale (9). 
Although gain in weight was desired, it was not an objective in these experiments. 

Health of the calves. The hair coats of calves on hay alone without rumen 
inoculation (Group II) appeared to be rougher than those on similar feed which 
received the inoculation (Group I). Any difference resulting from inoculation 
was less noticeable or non-existent between the groups of calves receiving rations 
containing grain. As reported elsewhere (5), calves in group I receiving hay 
and inoculation maintained on the average uniformly higher blood plasma levels 
of ascorbic acid during their first 6 weeks of age than any other group. The 
clinical manifestations of sickness were limited to digestive tract upsets. No 
trouble was experienced in this respect among the calves in groups I and II, al- 
though two calves in each group had rather soft feces on a single day each. The 
incidence of diarrhea among the calves in group III was 57 per cent, group IV 
66 per cent, group V 75 per cent and for group VI 70 per cent. The duration 
of individual attacks ranged between 2 and 8 days. 

Sources of the organisms other than from rumen materials. The organisms 
designated as Hay Group I and those associated with grain established themselves 
more readily by natural means in the young calves than did the protozoa and the 
organisms in Hay Group II. This indicates greater availability of sources of the 
former. Feces would be a logical source of organisms, augmenting the organ- 
isms: spread through slobbers from cud-chewing mature animals. Baker (2) 
examined the feces from a bovine fed on hay and various concentrate rations for 
some of the characteristic organisms. He concluded that the majority of these 
organisms were destroyed on passage through the intestines. This seemed to be 
true based on our Gram stain examinations of fecal samples. However, limited 
numbers of organisms resembling those designated as Hay Group I and also the 
Gram-positive varieties of those associated with grain ingestion were present in 
seven fecal samples from rumen inoculated calves on hay and milk alone. They 
apparently also were present to a lesser extent in two of four samples from simi- 
lar calves eating both hay and grain, and in six out of seven samples from cows 
on mixed rations. Although the varieties associated with grain ingestion were 
visible in three samples from calves on calf starter ration, no hay-type bacteria 
could be observed. A young calf was given, by stomach tube, repeated rumen 
inoculations with feces from a 5-month-old inoculated calf on a hay and skim- 
milk diet. None of the second-hay-group bacteria or rumen protozoa became 
established in its rumen even though the first-hay-group organisms did so. Thus, 
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it would appear that feces from older stock may provide a source from which 
some of the rumen microflora may be obtained by young calves. 


DISCUSSION 


It would appear from the present observations that rumen protozoa encounter 
difficulty in being transferred to young calves under conditions which frequently 
exist on dairy farms. However, their importance as regards the well-being of 
the host animals has not been fully established. It is not possible from our data 
to deduct that they were responsible for the higher blood plasma ascorbic acid 
levels reported elsewhere (5), or the better appearance of the inoculated calves 
which received hay alone. In fact, there is more indication that flora were in- 
volved because the calves in group I maintained higher blood plasma levels of 
ascorbic acid than group III, yet both had protozoa in their rumens. Further-- 
more, a much less satisfactory condition as regards hay-type flora existed in 
group III as compared to group I. 

The type of feed ingested appeared to be the principal factor which influenced 
the establishment of the organisms designated as group I of those noted to asso- 
ciate with hay and both groups of organisms observed in association with grain 
ingestion. Evidently the same was partly true of organisms designated as group 
II of those observed to associate with hay, although the figures indicate a less 
satisfactory sou.ce of organisms for inoculation of the calves than existed for 
the former. The failure of inoculation to establish hay varieties of flora in 
calves provided with both hay and grain was unexpected and difficult to explain 
until later experiments were conducted. These showed that once the ratio of 
grain ingested exceeded the hay, the proportion of hay varieties of flora appeared 
to markedly decrease in ihe Grani stain pveparations of rumen samples (8). 
Thus, it appears that the logical explanation is that some of the young calves 
tended to eat proportionately more grain than hay when both were offered free 
choice. 

The practical observation that the early development of mature rumen func- 
tion in young calves may be influenced for the better by inoculation, under 
some conditions, is probably of some significance. Whether the microscopic ob- 
servations as outlined here are sufficiently sound and adequately described must 
await further experimental work under varied conditions. The varieties de- 
scribed as being associated with hay ingestion are sufficiently characteristic in 
morphology that their recognition probably is quite reliable. However, because 
of the lack of definite morphological individuality, recognition of organisms 
designated as associated with grain ingestion possibly is less accurate. 

Quite probably the rumen flora may vary somewhat between herds. A 
slight indication of this has been obtained from examinations conducted on calves 
in a few other herds and from the reports of others. However, fairly similar 
conditions probably exist in the majority of herds as regards rumen microorgan- 
isms, and observations made on calves in various locations may be comparable. 

The comparatively low milk consumption of the calves used in these experi- 
ments probably was responsible, especially during the first 3 weeks of age, for 
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the fact that weight gains were lower than accepted standards (9). The total 
consumption of milk during the 6-week-period was as low as 210 lb. each for 
most of the Jersey calves and only two Holsteins received more than 336 lb. 
Apparently, rumen inoculation did not influence the ability of the calves to 
withstand the factors which existed in the herd that stimulated attacks of diar- 
rhea. On the other hand, the type of ration fed, especially good alfalfa hay 
and milk, appeared to be of more value in preventing the occurrence of this 
malady. This naturally raises the question as to whether or not, under some 
conditions, the health of the digestive iracts of young calves may be jeopardized 
as the result of attempts to make rapid gains in weight at very early ages. 


SUMMARY 


The rumens of young calves being fed milk and various dry feed rations 
were inoculated with microorganisms from the rumens of mature stock by plac- 
ing pieces of cuds from the latter in the posterior of the mouths of the calves. 
The inoculations were omitted from sim rly fed calves used as controls. 

The inoculations assisted in the °stab: shment of protozoa in the rumens of 
calves eating either hay aloneo th hay and¢grain. They assisted in the estab- 
lishment of some, but not all, of the .haracteristic varieties of rumen micro- 
flora which were associated with hay ingestion in calves fed on alfalfa hay alone. 
The establishment of varieties of organisms which were associated with the inges- 
tion of grain was not assisted by the inoculations. The establishment of the 
varieties of flora which were associated with hay ingestion was inhibited in some 
calves when grain was fed. 

The inoculated calves on a diet of alfalfa hay and milk alone were considered 
to have a better appearance than the controls, but this difference was not appar- 
ent between the inoculated and uninoculated groups fed on both hay and grain. 
Data reported elsewhere (5) show that uniformly higher levels of ascorbic acid 
in the blood plasma were maintained during the first 6 weeks following birth in 
the inoculated calves fed alfalfa hay and milk alone than in the calves of any 
other group. Gains in weight by the calves were very similar in all groups dur- 
ing the first 3 weeks of age. During the second 3-week period, all groups made 
similar gains except group V, which received a commercial calf starter grain 
ration. The two groups of calves fed on alfalfa hay and milk alone were free 
of diarrhea, but the incidence in all other groups was in excess of 50 per cent. 

Feces were examined in a search for sources of organisms which resembled 
natural inhabitants of ruamens and some appeared to be present. 


The authors wish to acknowledge the assistance of Mr. John Tate, Mr. R. L. 
Johnson,-and Mr. C. E. Knoop in conducting this investigation. 
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THE INFLUENCE OF THE RATIO OF GRAIN TO HAY IN THE RATION 
OF DAIRY CALVES ON CERTAIN RUMEN MICROORGANISMS! 


W. D. POUNDEN anp J. W. HIBBS 
Ohio Agricultural Experiment Station, Wooster. 


Variations were observed to occur in certain flora and fauna present in rumen 
samples from young calves which apparently depended upon the ratio of grain 
to hay that the calves ingested (1). This indication was pursued further to 
determine if the observed variations were consistent. Should this be the ease, it 
was hoped that examinations of rumen contents and rumen microorganisms 
might prove to be more valuable in making differential diagnoses of some calf 
problems. For instance, information of what feeds have been ingested often is 
essential in order to determine with any degree of accuracy if a relationship 
exists between the feed and the unhealthy condition of the calves. Yet, it often 
is difficult to estimate what the calves actually have been eating when more than 
one feed has been offered free choice, including the bedding. This problem is 
complicated further when several calves are fed together in groups because of the 
individual variations that exist between calves in their choice of feeds. 

It perhaps is of interest to add here that extreme variations in rumen micro- 
fauna and microflora were observed to be more frequent among young calves fed 
dry feeds free choice during their first few weeks of age than among similarly- 
fed older calves. This situation probably resulted from the fact that younger 
calves ate limited quantities of feed and often limited themselves to only one feed 
at atime. Because of the relatively small capacity of their rumens, the influence 
ot eating a single feed'on the microorganisms was much greater than in older 
calves in which the buffering effect of larger amounts of previously-eaten feeds 
existed. 

METHODS 


The 19 calves used were between 1 and 4.5 months of age. Rumen flora and 
fauna, which had been classified as quite characteristic, had been present in all 
the calves nrior to the time this particular study was undertaken. Most of them 
had been inoculated by use of cuds from mature animals in the manner outlined 
previously (1). It was difficult to determine accurately the relative quantities 
of hay and grain ingested by calves younger than these and, consequently, data 
from such calves were omitted. 

The quantities of hay and grain consumed during the 4 days prior to the 
. examinations were used in arriving at the relative ratios of the two feeds eaten 
by the calves. However, they actually were consuming approximately the same 
proportions for some days longer than this. This period was chosen on the basis 
of experience with the establishment of characteristic flora and fauna in the. ru- 
mens of young calves. 


Received for publication August 3, 1948. 
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Some calves received different ratios of hay to grain at different times either 
by design or their own choice and, consequently, data from them were included 
in more than one category. The hay was fairly good quality alfalfa hay and the ~ 
grain was a simple 14 per cent protein mixture containing 4 parts of corn, 3 of 
oats, 1 of bran and 1 of soybean oil meal. 

Rumen samples were obtained by use of stomach tubes and examined micro- 
scopically in the fresh state and by use of Gram stains as outlined previously (1). 
The preparations were examined for the same organisms as those discussed in the 
previous paper (1). Two main groups of bacteria were noted, one associated 
with hay ingestion and the other with grain, and two sub-groups were recognized 
in each group. 

RESULTS 


The results of 35 examinations are summarized in table 1. Column 3 in the 


TABLE 1 
The influence of the ratio of grain to hay on some calf rumen microorganisms 
: r No. No. samples No. samples 
Ratio ie samples Hay flora present Grain flora present 
protozoa 
Grain : Hay samples present GroupI GroupII GroupI Group IT 
0 1 19 19 19 19 
1 3 6 6b 6 6 1 1 
4a 
2 3 4 3b ft 2 4 2 
; 1 2a 
1 1 6 6b 6 3 3 5 
la 
3 2 3 2b 3 2 3 2 
la 
3 1 2 2a jb Jb 
1 1 
1 0 5 la 4b 3b 
1 


a=few; >=masses; unmarked = moderate or appreciable numbers. 


table shows that protozoa were present in all samples except four of the five from 
animals on grain without hay. Moderate numbers were observed to be present 
when the dry feed ration consisted of hay alone. With the addition of some 
grain to the ration, the numbers of protozoa in the samples increased greatly. 
This is in agreement with the findings of others as summarized by Phillipson (2). 
A marked reduction in numbers followed, once the ratio exceeded 3 parts of 
grain to 2 parts of hay. Limited numbers only were present in samples from 
calves eating three or more times as much grain as hay. The one calf receiving 
grain without hay, but still having protozoa present in the rumen, was one of 
the oldest calves used. It had been fed grain with straw for bedding for 10 days 
at the time of the examination. 

Organisms which were classified as belonging to the hay flora groups were 
visible in Gram stain preparations of all 19 samples from calves on rations of 
hay alone. The prevalence of these organisms in the smears appeared to in- 
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erease with the addition of some grain to this ration. However, as the propor- 
tion of grain ingested approached quantities equal to the hay, a reduction was 
rather apparent. Organisms of the second hay group were reduced more 
noticeably than those of the first hay group in samples from animals eating 
as much or more grain than hay. As shown in columns 4 and 5, botk groups of 
the organisms associated with hay were missing from the samples once the ratio 
reached 3 parts of grain to 1 of hay. Thus, the organisms associated with hay 
consumption disappeared from the rumen samples at lower ratios of grain to hay 
than did the protozoa. The apparent increases in the flora associated with hay 
ingestion on the addition of some grain to rations of hay alone may have re- 
sulted from the eating of more balanced rations by the calves. Such is sug- 
gested by the observations of Van der Wath, as cited by Phillipson (2), that 
bacterial numbers were influenced by the diet, with balanced rations being the 
most satisfactory. 

Only limited numbers of the bacteria which were observed to associate with 
grain rations were visible in the samples until a proportion of 3 parts of grain 
to 2 of hay was being consumed (columns 6 and 7). These organisms increased 
in relative prevalence in comparison with other fiora as the proportion of grain 
increased. On rations of grain alone, some samples appeared to contain practi- 
eally no other organisms. 

Very small Gram-negative organisms were noticeably prevalent in samples 
from calves on rations containing hay alone or high proportions of hay. Small 
Gram-positive short rods or cocci were observed in increasing proportions on the 
addition of grain to rations of hay. 

Although data collected on this group of calves are very limited, they indicate 
that by observing certain flora and fauna present in rumen samples from calves, 
it may be possible to estimate the srs ratio of grain to hay that they are 
ingesting. 

‘SUMMARY 

A total of 35 rumen samples from 19 calves between the ages of 1 and 4.5 
months were examined microscopically. The calves received rations of alfalfa 
hay or grain alone, or various proportions of these. Most of them had received 
rumen inoculations and the remainder had been exposed to usual rumen micro- 
organisms in a natural manner. 

Moderate numbers of protozoa and flora of varieties observed to associate with 
hay ingestion accompanied the ingestion of hay without grain. 

Masses of protozoa along with fairly numerous flora of the 2 hay groups were 
associated with the consumption of hay and moderate quantities of grain. 

Similar concentrations of protozoa, accompanied by rather limited numbers 
of organisms of the hay groups and fairly numerous bacteria of the varieties ob- 
served to associate with grain consumption, accompanied the ingestion of approxi- 
mately equal quantities of hay and grain. 

Limited numbers of protozoa accompanied by great numbers of bacteria of the 
grain groups, but no organisms of the hay groups, were present when the ration 
consisted of almost all grain. 
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Protozoa and organisms of the varieties associated with hay ingestion gen- 
erally were absent entirely in samples from calves on strictly grain rations. 


The authors wish to acknowledge the assistance of Mr. John Tate, Mr. R. L. 
Johnson and Mr. C. E. Knoop in conducting this investigation. 
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THE INFLUENCE OF THE RATION AND EARLY RUMEN DEVELOP- 
MENT ON THE CHANGES IN THE PLASMA CAROTENOIDS, 
VITAMIN A AND ASCORBIC ACID OF 
YOUNG DAIRY CALVES! 


J. W. HIBBS AND W. D. POUNDEN 
Ohio Agricultural Experiment Station, Wooster 


The period between birth and the time a calf has developed into a normally- 
functioning ruminant is recognized as critical from the standpoint of nutri- 
tional well-being and health. As pointed out by Pounden and Hibbs (8), this 
period may extend for many weeks in some cases, when judged by the presence 
or absence of characteristic rumen microorganisms. 

Several reports have appeared in the literature showing the usual changes in 
the blood plasma carotenoids and vitamin A of calves from birth to several 
weeks of age (1, 2, 3, 6, 11, 12, 14,15). The changes in plasma ascorbic acid 
have been reported by Phillips et al. (7), Hibbs and Krauss (2), Sutton and 
Kaeser (12), and Teeri et al. (14). 

Wise et al. (15) have reported results showing that after the blood caro- 
tenoids reach a peak on about the third day, as the result of colostrum feeding, 
there is a rapid decline for from 4 to 5 weeks and then a gradual rise to the 
post-colostrum feeding level or slightly above at 8 to 10 weeks of age. Vitamin 
A follows a somewhat similar trend. Teeri e¢ al. (14) report that, on the aver- 
age, blood carotenoid values level off between 15 and 23 weeks of age at about 
44 y per 100 ml. in Holstein calves and at about 65 y per 100 ml. in Jersey and 
Guernsey calves. Considerable individual variation is indicated by the high 
and low values obtained in calves apparently fed and managed alike. 

It is striking that until most calves are several months old their blood caro- 
tenoid levels do not even approach the levels found in mature animals fed on 
dry feeds. This may be the result of the ability of the mature animal to con- 
sume relatively large quantities of roughage. It is not illogical, however, in 
the light of our previous observations regarding the variations in the rate of 
establishment of characteristic rumen microorganisms in calves (8), to assume 
that the differences in the blood carotenoids and vitamin A levels between calves 
and adult animals might be due, at least in part, to their relative ability to 
digest roughage in the rumen. Furthermore, many of the individual variations 
found among calves may be due, in part, to the differences in the age at which 
normal rumen function begins. 

Investigations were undertaken, therefore, to study the influence of the ration 
and rumen inoculations on the establishment of rumen function in young calves, 
the results of which are reported elsewhere (9,10). Concurrently, a study was 
made on the influence of the ration and early rumen development on the changes 
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occurring in the plasma carotenoids, vitamin A and ascorbic acid of dairy calves 
during their early postnatal development. 


EXPERIMENTAL 


Plasma vitamin A and carotenoids were determined by the method described 
by Kimble (4). The method of Mindlin and Butler (5) was used to determine 
plasma ascorbic acid. 

After a colostrum feeding period, usually 3 days, all calves were fed whole 
milk for the entire experimental period of 6 weeks at the rate of 0.9 lb. per 
10 Ib. of body weight at birth. This relatively low level of milk feeding was 
adopted in order to encourage the calves to consume more of the dry feeds 
offered. 

Beginning on the fourth day of age, calves born in the herd from January 
until April, 1948 were assigned to one of six groups and fed whole milk and 
various dry feeds with and without rumen inoculations as follows: Group I, 
alfalfa hay plus rumen inoculations; Group II, alfalfa hay alone; Group III, 
alfalfa hay’plus grain (14 per cent protein herd ration) plus rumen inoculations ; 
Group IV, alfalfa hay plus grain (14 per cent protein herd ration) ; Group V, 
alfalfa hay plus standard calf starter pellets; Group VI, whole milk only (this 
group was continued on experiment for only 3 weeks). 

The rumen inoculations in groups I and III were accomplished by direct 
transfer of small pieces of cud material to the mouths of the calves from cows 
in the herd. This was done in order to make certain that these calves had access 
to the microorganisms normally present in the rumens of the adult animals. 

All calves were bled as nearly as possible on the fourth and seventh days of 
age and weekly thereafter until the forty-second day of age and the plasma 
carotenoids, vitamin A and ascorbic acid were determined. 

The results of the blood analyses are shown in table 1. No beneficial effect 
of rumen inoculations on the blood plasma carotenoids was observed. Average 
figures for the calves in groups III, IV and V, which were fed grain, show that 
when grain was included in the ration, plasma carotenoids did not increase 
during the first 6 weeks to the extent observed in groups I and II, which were 
fed alfalfa hay as the only dry feed. The calves in groups I and II made an 
average steady increase in plasma carotenoids from 4 days until 42 days of 
age, reaching extremely high levels as compared to any of the other groups. 

Plasma vitamin A was found to decrease markedly from the fourth until 
the forty-second day of age in all groups except group V, which received a calf 
starter containing 5,000 U.S.P. units of supplemental vitamin A per lb. No 
marked beneficial effect from rumen inoculations was noted on the plasma 
vitamin A level although the values for vitamin A appear to be somewhat higher 
in group III as compared to group IV. 

The level of plasma ascorbic acid was found to decline between the seventh 
and fourteenth days of age in all groups except group I, which was fed alfalfa 
hay plus rumen inoculations. This group maintained the most uniformly high 
level of plasma ascorbic acid during the first 4 weeks of any of the groups. 
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TABLE 1 
The influence of the ration on the changes in the plasma carotenoids, vitamin A and ascorbic acid of the blood of young calves 


Plasma carotenoids 


Ages of animals 
14 days 21 days 28 days 35 days 42 days 
Plasma carotenoids (y/100 ml.) 
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By the fifth week there was very little difference among all the groups. Group 
II, which received alfalfa hay alone without the rumen inoculations, declined 
in plasma ascorbic acid to the lowest level of any of the groups during the first 
4 weeks. Groups III, IV and V, in which grain was included in the ration, de- 
clined sharply but recovered to a level intermediate between grips I and II by 
the twenty-first day of age. 

In view of these results, it was decided to investigate the possible effects of 
the addition of grain to the ration of older calves which had been fed hay as 
the only dry feed. Four calves from groups I and II were continued on whole 
milk plus alfalfa hay to an average of 64 days of age. 
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Fig. 1. The influence of adding grain to the ration of 64-day-old calves fed only whole 
milk and alfalfa hay until that time. 


. As shown in figure 1, the average plasma carotenoids had increased con- 
sistently from 29 y per 100 ml. at 4 days of age to 118 y per 100 ml. at 64 days 
of age. Plasma vitamin A had declined from 20.2 to 7.4 y per 100 ml. during 
the same period, and plasma ascorbic acid values had increased from 0.47 to 
0.60 mg. per 100 ml. 

At this point, a 14 per cent protein grain mixture was included ad libitum 
in the ration. The week prior to the change in ration the calves were eating an 
average of 2.4 lb. of hay per day. Hay consumption decreased during the grain 
feeding period. After 4 weeks of grain feeding, the calves were eating 1.7 lb. 
of hay and 2.6 lb. of grain per day. Grain then was removed from the ration, 
and during the following week the calves consumed an average of 2.6 lb. of 


hay per day. 
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Figure 1 indicates the changes that occurred in the levels of blood plasma 
carotenoids, vitamin A and ascorbic acid as the result of adding grain to the 
ration. The plasma carotenoid level was shown to decrease, the plasma vitamin 
A increased and the plasma ascorbic acid decreased during this period. When 
grain was removed from the ration, the carotenoids rapidly increased from 
108 to 193 y per 100 ml. within a week, and the plasma vitamin A continued to 
rise to a peak of 24.3 y per 100 ml. No marked changes occurred in the plasma 
ascorbic acid level after the grain was removed from the ration. 


DISCUSSION 


So far as the blood picture is concerned, the only marked beneficial effect of 
rumen inoculations appeared to be the higher plasma ascorbic acid level main- 
tained in group I as compared to group II, where alfalfa hay was the only dry 
feed fed. The mode of action through which this effect was elicited is not 
readily explainable. 

The suppressing action of grain feeding on the blood plasma carotenoids is 
strikingly demonstrated by the differences in the .plasma carotenoid levels be- 
tween groups I and II, which were fed hay alone, and groups III, IV and V, 
which received grain in addition to the hay. Accurate records of hay consump- 
tion were difficult to obtain during the first few weeks. Therefore, data are not 
available to demonstrate conclusively whether increased hay consumption or in- 
creased digestibility of the hay played the leading role in causing the relatively 
higher plasma carotenoid level of groups I and II as compared to groups III, 
IV and V. Indications from the data obtained were that the calves fed grain 
consumed less hay than those fed hay alone. It would seem that decreased 
digestibility of the hay possibly was a factor contributing to the low carotenoid 
levels observed in the grain-fed groups based on the conditions observed with 
respect to the microorganisms in the rumen when high proportions of grain to 
hay were fed (10). This would be likely especially when grain consumption 
reached a level equal to or higher than the hay consumption, as was the case in 
many instances. 

It was noted that the plasma vitamin A level decreased when the plasma 
carotenoids were increased in groups I and II. The opposite effect on plasma 
vitamin A was observed when plasma carotenoids declined following the addi- 
tion of grain to the ration of 64-day-old calves (fig. 1). This suggests that the 
plasma vitamin A level of the blood is not always a reliable indicator of the 
state of vitamin A metabolism in the young calf. 

Sutton and Soldner (13) have presented data showing that in adult cattle 
the seasonal changes in blood plasma vitamin A do not closely follow blood 
plasma carotene changes but tend to lag behind. Plasma vitamin A often was 
observed to increase when plasma carotene was on the decline. 

There are several factors which may be responsible for these apparent dis- 
crepancies in the behavior of plasma vitamin A in relation to the plasma caro- 
tenoids. Possibly, one of these complicating factors is the liver storage of vita- 
min A. The degree of saturation of the liver and whether the vitamin A 
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stores are being increased or depleted may influence the plasma vitamin A 
level, independent of the effect of the intake of carotene from the roughage. 
It also is possible that factors affecting the conversion of carotene to vitamin A 
complicate the blood picture. The answers to these questions must await fur- 
ther work involving the relationship between blood plasma vitamin A and liver 
storage, the sources of vitamin A and carotene and the physiology of the con- 
version of carotene to vitamin A in the calf. 


SUMMARY AND CONCLUSIONS 


Preliminary investigations indicated that the development of the rumen in 
young calves is influenced by the type of ration fed. Experiments were con- 
ducted, therefore, to determine the effect of different rations and early rumen 
development on the levels of vitamin A, carotenoids and ascorbic acid in the 
blood of young dairy calves. 

Rumen inoculations, accomplished by direct transfer of cud material from 
cows in the herd to the calves, were supplied to about one-half the calves in 
order to make certain that they had access to the microorganisms present in the 
rumens of adult animals. 

Rumen inoculations were effective in preventing the usual drop in blood 
plasma ascorbic acid between the seventh and fourteenth days of age when only 
alfalfa hay and milk were fed but were ineffective when grain was included in 
the ration. A ration of whole milk and alfalfa hay alone resulted in carotenoid 
levels considerably higher after 14 days of age than was observed when grain 
was included in the ration. Rumen inoculations had no marked effect on the 
blood carotenoid levels. Neither the inoculations nor the type of ration fed 
markedly influenced the blood plasma vitamin A. 

When grain was introduced into the ration of 64-day-old calves, which had 
been fed only alfalfa hay and milk until that time, a marked reduction in hay 
consumption and blood carotenoids resulted. Plasma vitamin A increased and 
ascorbic acid declined during the same period. 

These results; when correlated with the effect of different rations on the 
development of various rumen microorganisms in these calves, indicate that 
palatable, high quality hay stimulates the early development of rumen function 
in the young calf and appears to have a favorable physiological effect in meeting 
the vitamin needs of these animals. 


The authors wish to acknowledge the assistance of Mr. John Tate, Miss Bar- 
bara Carson and Mr. C. E. Knoop in conducting this investigation. 
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THE EFFECT OF SUPPLEMENTAL VITAMIN A UPON GROWTH, 
BLOOD PLASMA CAROTENE, VITAMIN A, INORGANIC CALCIUM, 
AND PHOSPHORUS OF HOLSTEIN HEIFFERS* ? 


R. H. ROSS: AND C. B. KNODT 
Department of Dairy Husbandry, Pennsylvania Agricultural Experiment Station, State College 


The nutritional value of vitamin A for dairy cattle has been generally ac- 
cepted and numerous investigators have studied the minimum vitamin A and 
carotene requirements of calves and heifers for growth. Boyer et al. reported 
that 75 y of carotene per kg. body weight was adequate for yearling Holstein 
heifers. Jones and Haag (5) found that heifers did not require supplemental 
vitamin A for growth and reproduction if they were pastured during the 
summer. Keyes et al. (6) obtained more gain in body weight by supplementing 
a standard calf starter with vitamin A. With this in mind, a study was under- 
taken to determine the value of supplementing one of the commonly used heifer 
rations with vitamin A. The effect of supplemental vitamin A upon blood. 
plasma carotene, vitamin A, inorganic calcium and phosphorus concentrations 


and growth was studied. 
EXPERIMENTAL PROCEDURE 


A preliminary experiment was conducted with 22 Holstein heifers from 
February 1 to May 24, 1946. These animals were divided into two similar 
groups based upon age and body weight.. Both groups were fed and managed 
identically except that the vitamin A group received supplemental vitamin A. 
The vitamin A supplement used in these trials was prepared from a fish liver 
oil source in linseed oil meal and soybean oil meal in the amount of 250,000 
USP units per lb. based on manufacturer’s analysis. The basal and experimental 
rations were prepared with similar composition except for the supplemental 
vitamin A. The animals were fed mixed hay ad libitum and 10 Ib. of grass silage 
and 8 lb. of a grain mixture containing 14 per cent crude protein per day. After 
April 1 the amount of grain was increased to 10 lb. per day. 

Growth was determined by measuring body weight and height at withers of 
the animals. They were weighed and measured at the beginning and end of 
the experiment with one intermediate weight taken in April. 

Blood plasma carotene and vitamin A were determined at monthly intervals 
using the methods of Moore (8) and Kimble (7), respectively. Blood plasma 
inorganic calcium and phosphorus were determined at monthly intervals using 
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the Clark-Collip modifications (3) of the Kramer-Tisdall method for calcium 
and the method of Gomori (4) for phosphorus, respectively. 

The main experiment was conducted from January 1 to May 6, 1947, using 
28 Holstein heifers. These heifers were divided into two similar groups based 
upon age, body weight, blood plasma carotene and vitamin A, and blood plasma 
inorganic calcium and phosphorus concentrations. Both groups were fed and 
managed identically except that the vitamin A group received supplemental 
vitamin A in the form used in the preliminary trials. The heifers were fed a 
weighed amount of mixed hay and grass silage at each feeding. They also 
received 10 lb. of grain per day. ‘ 

Growth of the heifers was measured by determining the body weight and 
height at withers at the beginning and end of the experiment with one inter- 
mediate weight in March. Chemical analyses were the same as in the prelim- 
inary experiment, except that in the determination of blood plasma carotene 
and vitamin A the carotene was removed (1) previous to determining vitamin 
A when over 200 y of carotene per 100 ml. were present. All data obtained in 
these trials were treated statistically where applicable (10). 


RESULTS 


In the preliminary experiment, the 11 heifers in the vitamin A group re- 
ceived an average daily intake of 40,382 USP units of supplemental vitamin A. 
This resulted in no significant differences in gain of body weight or height at 
withers between the two groups of 11 heifers each. The control group gained 
130 lb. and 4.9 em. and the vitamin A group gained 135 lb. and 4.9 em. 

In the main experiment the basal ration contained an average of 114,000 
USP units of vitamin A per daily allowance per heifer. This was supple- 
mented with 129,400 USP units of vitamin A per day for the 14 heifers in the 
vitamin A group. An analysis of variance of the gains in weight and height at 
withers as presented in table 1 showed a significant increase in gain in weight 
but no significant difference in gain in height at withers resulting from feeding 
supplemental vitamin A. The vitamin A group of 14 heifers gained an average 
of 235.9 lb. and 9.4 em. while the control group gained 187.6 lb. and 8.4 em., 
or a difference of 48.3 lb. and 1.0 em. The heifers in the vitamin A group ex- 
hibited better condition, being smoother throughout and showing more flesh. 
The hair was glossier and smoother, and the hides seemed to be more pliable 
than those of the control group. 

Feeding supplemental vitamin A at either level increased the blood plasma vita- 
min A concentrations and decreased the blood plasma carotene concentrations of 
the heifers. The mean blood plasma vitamin A concentrations of the heifers used 
in the preliminary trial were 18.14 y per 100 ml. for the control group and 21 y per 
100 ml. for the vitamin A group during this trial. Similarly, during the main trial 
the mean blood plasma vitamin A concentrations were 15.82 and 21.71 y «= 
* 100 ml. for the control and vitamin A-fed groups, respectively. These“ - 
ences were highly significant statistically. The data from the main tr. -e 
presented in table 2. During the course of this trial, the blood plasma vitaiain 
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A concentrations of the control group increased an average of 1 y of vitamin A 
per 100 ml., whereas that of the vitamin A group increased 9 y per 100 ml. The 
mean for each group was 14 y of vitamin A per 100 ml. at the beginning of the 
trial. 

The feeding of supplemental vitamin A resulted in a depression of the 
blood plasma carotene concentrations. In the preliminary trial, the blood 
plasma carotene concentration of the vitamin A-fed group decreased from 183 


TABLE 1 
Growth of heifers during main experiment 
sig Body weight _ Height at withers 

_ Initial Final Gain, Initial ‘Final Gain 

(lb.) (1b.) (1b.) (em.) (em.) (em.) 

Control group 
729 700 875 175 120 124 4 
732 668 800 132 113 120 7 
734 749 967 218 120 128 8 
737 565 716 151 113 120 7 
738 600 800 200 115 121 6 
740 513 732 219 112 120 8 
742 637 871 234 110 120 10 
744 526 675 149 106 117 11 
747 513 700 187 106 115 9 
749 456 579 123 106 115 9 
752 374 622 248 100 110 10 
755 404 610 206 101 106 5 
756 334 513 179 96 107 11 
757 344 550 206 94 107 13 
x 527 715 188 108 116 ~ 
Group fed vitamin A 

731 766 908 142 121 126 5 
733 716 1027 311 117 123 6 
735 732 1069 337 116 124 8 
736 668 930 262 110 118 8 
739 668 970 302 114 120 6 
741 555 750 195 108 116 8 
743 637 890 253 109 119 10 
745 501 700 199 109 121 12 
746 489 725 236 105 117 12 
748 539 755 216 104 118 14 
751 404 615 211 101 111 10 
753 384 560 176 99 110 11 
754 344 593 249 100 109 9 
759 275 489 214 93 106 13 
. 4 548 784 236 108 117 9 


to 96 y per 100 ml., whereas the control group decreased from 220 to 153 y per 
100 ml. During the main trial, the blood plasma carotene concentrations de- 
creased from 278 to 156 and from 271 to 85 y per 100 ml. of blood plasma for 
the control and vitamin A-fed groups, respectively. Analyses of variance 
proved this difference to be highly significant statistically. 


Blood plasma carotene and vitamin A determinations were continued during - 


June, July and August, while the cattle were on pasture after the preliminary 
experiment, to determine if there was a carry-over effect from feeding supple- 
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mental vitamin A. It was found that the heifers receiving supplemental vitamin 
A had lower blood plasma carotene and vitamin A concentrations while on pas- 
ture than the heifers that did not receive supplemental vitamin A. The mean 
blood plasma vitamin A concentrations were 22.15 y per 100 ml. for the control 
group and 17.45 y per 100 ml. for the vitamin A group. This difference was 
significant. The mean blood plasma carotene concentrations were 874 y per 
100 ml. for the control group and 696 y per 100 ml. for the vitamin A group. 
This difference was highly significant. 

Feeding supplemental vitamin A had no effect upon the blood plasma in- 
organic calcium and phosphorus concentrations of the heifers. In the prelim- 
inary experiment there were no significant differences between the two groups; 
however, both groups had higher blood plasma inorganic calcium concentrations 
and lower blood plasma inorganic phosphorus concentrations during the summer 
pasture period than during the feeding trial. In the main experiment there 
was no significant difference in the blood plasma inorganic calcium concentra 
tions of the two groups of heifers, but the control group had a higher (highly 
significant) mean blood plasma inorganic phosphorus concentration than the 
vitamin A group. Too much emphasis must not be placed upon this, however, 
since the control group had a higher mean blood plasma inorganic phosphorus 
concentration than the vitamin A group at the start of the trial. 


CONCLUSIONS 


Feeding an average of 40,400 USP units of supplemental vitamin A per day 
to Holstein heifers receiving a normal ration resulted in no increase in the rate 
of growth. Increasing the vitamin A supplement to an average of 129,400 
USP units per day in addition to the 114,000 USP units supplied daily in the 
basal ration resulted in a significant increase in body weight gains of Holstein 
heifers. 

Feeding supplemental vitamin A significantly increased the blood plasma 
vitamin A concentrations and decreased the blood plasma carotene concentra- 


tions of Holstein heifers. ‘ 
Blood plasma inorganic calcium and phosphorus concentrations were not 


altered by feeding supplemental vitamin A. 
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ASSOCIATION ANNOUNCEMENT 


COLLEGIATE STUDENTS’ INTERNATIONAL CONTEST IN JUDGING DAIRY 
PRODUCTS 


Atlantic City, N. J— October 25, 1948 


Teams from twenty-six State Agricultural Colleges, participated in this, the fourteenth annual 
contest sponsored by the Dairy Industries Supply Association, Inc., and the American Dairy 


Science Association. 
Following is a list of those who won high standings in the Contest: 


ALL PRODUCTS 
Individuals 


. Donald R. Moore, Michigan State College 
Donald H. Pflueger, Iowa State College 

W. E. Shiffermiller, Ohio State University 
William H. Hoagland, University of Connecticut 
Richard E. Lewis, Ohio State University 

. John N. Lewis, Ohio State University 

Charles H. Fitch, Iowa State College 

. Lester Hankin, University of Connecticut 

N. V. Kennedy, Mississippi State Coilege 
Arnold D. Nelson, Iowa State College 


AAP 


Teans 


Iowa State College 

Ohio State University 
Michigan State College 
Mississippi State College 
University of Tennessee 

. University of Connecticut 
University of Maryland 
University of Massachusetts 
Pennsylvania State College 
10. Cornell University 


SEAS 


BUTTER 
Individuals 


Donald H. Pflueger, Iowa State College 4.33 
Donald R. Moore, Michigan State College 8.17 
William H. Hoagland, University of Connecticut 9.00 
William C. Flynt, Jr. Mississippi State College 10.42 
Delmer A. Boyce, University of Tennessee 11.50 
Charles H. Fitch, Iowa State College 11.75 
Harold McCracken, University of Tennessee 11.84 
William R. Vial, Purdue University 12.25 
Richard E. Lewis, Ohio State University 12.67 
John N. Lewis, Ohio State University 13.50 


AAP 


~ 
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Teams 


Iowa State College 

Ohio State University 
Mississippi State College 
Michigan State College 
University of Tennessee 
University of Connecticut 
Purdue University 
University of Nebraska 
North Carolina State College 
Cornell University 


CHEESE 
Individuals 


William J. Deisley, Pennsylvania State College 
John N. Lewis, Ohio State University 

Arnold D. Nelson, Iowa State College 

Donald R. Moore, Michigan State College 
Ralph Whitehead, Michigan State College 
Harold A. Newlander, Cornell University 
Henry H. Sprowls, Texas Tech. 

Donald H. Pflueger, Iowa State College 
Robert J. Schutrumpf, University of Maryland 
M. V. Kennedy, Mississippi State College 


Teams 


Michigan State College 
Iowa State College 
Cornell University 

Ohio State University 
Texas Tech. 

Mississippi State College 
University of Tennessee 
University of Illinois 
University of Connecticut 
Purdue University 


ICE CREAM 
Individuals 
Donald H. Pflueger, Iowa State College 
John A. McLeod, Jr. North Carolina State College 
Ralph Whitehead, Michigan State College 
W. E. Shiffermiller, Ohio State University 
Donald R. Moore, Michigan State College 
George H. Brink, University of Tennessee 
Roland I. Zeller, University of Minnesota 
Lester Hankin, University of Connecticut 
William H. Hoagland, University of Connecticut 
Delmer A. Boyce, University of Tennessee 


Teams 


University of Tennessee 
Iowa State College 


34.58 
39.84 
41.92 
42.34 
43.51 
44.00 
50.59 
53.34 
56.25 
57.25 


28.17 
28.59 
29.50 
29.75 
31.25 
31.34 
33.00 
33.09 
33.43 
33.50 


94.84 

98.09 
100.50 
102.35 
106.85 
110.34 
111.18 
112.58 
117.50 
120.52 


29.00 
31.51 
32.00 
33.00 
33.50 
34.50 
34.50 
35.00 
35.00 
35.50 


108.50 
110.00 
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Ohio State University 
University of Minnesota 
Pennsylvania State College 
Michigan State College 
University of Connecticut 
University of Nebraska 
University of Massachusetts 
University of Maryland 


MILK 
Individuals 


William J. Deisley, Pennsylvania State College 
Arnold D. Nelson, Iowa State College 

Dan Guyer, Oklahoma A. & M. 

Luther O. Meadows, Mississippi State College 
Wiliam H. Hoagland, University of Connecticut 
Donald R. Moore, Michigan State College 

W. E. Shiffermiller, Ohio State University 
Richard E. Lewis, Ohio State University 

Charles D. Spencer, University of Maryland 
Alan D. Young, University of Massachusetts 


Teams 


Iowa State College 

Ohio State University 
Pennsylvania State College 
University of Maryland 
University of Massachusetts 
Mississippi State College 
University of Connecticut 
Michigan State College 
Oklahoma A. & M. 
University of Illinois 


111.50 
114.00 
116.00 
117.00 
118.50 


119.50 


127.17 
129.00 


14.92 
20.45 
22.00 
23.25 
23.95 
23.95 
24.35 
25.20 
25.35 
25.35 


76.43 
78.45 
81.42 
85.70 
86.37 
86.90 
88.65 
90.83 
93.87 
94.92 
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MEMBERS AND STUDENT AFFILIATES OF THE 
AMERICAN DAIRY SCIENCE ASSOCIATION 


November 1, 1948 


Honorary Members: Life Members: 


BortanpD, A. A., 310 S. Burrowes St., State 
College, Pa. 

FRANDSEN, J. H., Mass. State College, 
Amherst 

GuTHRIE, E. 8., Cornell Univ., Ithaca, N. Y. 

Hayden, C. C., Ohio Agr. Expt. Sta., Woos- 


ter 

Hunziker, O, F., 103 Seventh Ave., La 
Grange, Ill. 

MorTENSEN, MartTINn, Iowa State College, 
Ames 


ReepD, O. E., Bureau of Dairy Ind., 
U.S.D.A., Washington 25, D. C. 


BreEED, Ropert S., 6 Sunset Drive, Geneva, 
W, ¥. 


Harpine, H. A., Baileys Harbor, Wis. 

Hastines, E. G., Univ. of Wisconsin, 
Madison 

LarsEN, DEAN Curis, S. Dak. State College, 
Brookings 

Larson, C. W., Tudor Plaza Apts., 741 W. 
Ferry St., Buffalo, N. Y. 

Rocers, L. A., 3635 S Street, N. W., Wash- 
ington 7, D. C. 

Ross, H. E., Cornell Univ., Ithaca, N. Y. 

Waite, Grorce C., Willowbrook Rd., Storrs, 
Conn. 


ALABAMA 


Members: 


AUTREY, KENNETH M., Dept. of Dairy 
Husb., Ala. Polytechnic Inst., Auburn 
Burke, A. D., Dept. of Dairy Husb., Ala. 
Polytechnic Inst., Auburn 

CANNON, Rosert Y., Dept. of Dairy Husb., 
Ala. Polytechnic Inst., Auburn 

Eaton, W. H., Dairy Dept., Ala. Poly- 
technic Inst., Auburn 

Davis, J. W. 0 County Agent, Gadsden 

Faawkuix, V ., Rt. 2, Box 105, Birming- 
ham 

*How ez, — W., Deep South Creamery, 
Cullman 

KircHorr, GrEorGE, Bureau of Food Insp., 
Dept. of Health, Birmingham 

ParRisH, J. P., Ext. Dairyman, Ala. Poly- 
technic Inst., Auburn 

TeacuE, C. E., 1010 Brown Marx Bldg., 
Birmingham 


WarrEN, F. G., Dept. of Dairy Husb., Ala. - 
Polytechnic Inst., Auburn 
Wivemire, E. L., Sylacauga 


‘tudent Affiliates: 


Bryars, ¢/o College Creamery, Auburn 

Capps, HENRY, Rt. 2, Opelika 

CHATHAM, JOHN: H, Pine Milk Co., Inc., 
Brewton 

EaGERTON, HERBERT JR., Rt. 4, Box 500, 
Montgomery 

Bint, 351 N. Gay, Auburn 

Jackson, H. B., 247 E. Thatch, Auburn 

Koun, HERBERT, 220 W. Magnolia, Auburn 

PaTTERSON, J. W., 115 S. 4th St., Opelika 

Rogers, Catvin, Alpha Gamma Rho House, 
Auburn 

THomas, Witu1AM H., Foremost Dairies, 
Ine., Marion 

WARRINGTON, JAMES, 113 S. Norton Ave., 
Sylacauga 


ARIZONA 


Members: 


AGETON, RicHarD V. Jr., Ariz. Flour Mills 
Co., Box 5048, Tucson 

Banks, A. E., Box 156, Glendale 

BRAMBHALL, ERVIN L., P.O. Box 751, Phoenix 

CRUMBAKER, JAMES W., P.O. Box 394, 


Tempe 
Davis, R. N., College of Agr., Tucson 


Ewine, James W. Jr., Rt. 5, Box 162, 
Tucson 
HARLAND, F. G., Hopi Lodge, Univ. of Ariz., 


Tucson 
*Raskos, J. J. JR., Rt. 5, Box 226, Tucson 
Roserts, Lucius E. Jr., 2025 Oracle Rd., 
Tucson 
Rust, Purr F., Rt. 2, Box 412, Phoenix 
Van Sant, W. R., Agr. Ext. Serv., Univ. 
of Ariz., Tucson 


ARKANSAS 


Members: 


Garrison, Eart R., Dept. of Animal Ind., 
Univ. of Ark., Fayetteville 


*—New Members 
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GIFFORD, Wisene; Dept. of Animal Ind., 
Univ. of Ark., Fayetteville 

*Heap, T. P., 223 Gray Hall, Univ. of Ark., 
Fayetteville 
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*Houiey, A. LEON, 222 Gray Hall, Univ. of Student Affiliates: 


Ark., Fayetteville 
*MEADOWS, CLIFTON E., Box 693, Fayetteville 


CALIFORNIA 


Members: 


AHLSTROM, WALTER, 1965 Euclid Ave., San 
Marino 
ANDERSEN, Mrs. VIVIAN GRACE, 1317 36th 
St., Sacramento 
*Barirp, Harry S., 1220 Dover Rd., Santa 
Barbara 
*BaTCHELDER, D. T., Agr. Ext. Serv., Univ. 
of Calif., Berkeley 
BECKLEY, Maurice 8., Room 201, P.O. 
Bldg., San Jose 18 
BeseMer, A. M., 1340 St. Charles St., 
Alameda 
Bever, Exvpringe, 1403 Country Club Blvd., 
Stockton 
BrockMeyeER, G. H., 1806 Quito Way, La 
Canada 
BRUECKNER, HERMAN J., 18 Manor Drive, 
Piedmont 11 
BRUNNER, THEO, 244 Fairfield Rd., N. Sac- 
ramento 
CHRISTENSEN, SorEN, 2847 Stoddard St., 
San Bernardino 
Cuary, Paut D. Jr., Rt. 3, Box 294, 
Petaluma 
CLemMons, Harper B., 5425 Brynhurst Ave., 
Los Angeles 43 
Cote, H. H., Div. of Animal Husb., College 
of Agr., Davis 
Cote, WitFrorpD C., c/o Arden Farms, Inc., 
Research Lab., 1900 W. Slauson Ave., Los 
Angeles 
DeTurk, L. E., 3845 Butler Ave., Fresno 
Dery, Marcus, Golden State Co., Ltd., 1120 
Towne Ave., Los Angeles 21 
Dreyer, WM. A, JR., 5929 College Ave., 
Oakland 
*DuncaNn, JAMES F., 1562 Waller St., San 
Francisco 17 
DunkKLEY, W. L., Dir. Dairy Prod., Univ. 
of Calif., Davis 
*ELLIson, Howarp, 1639 N. Mair St., Los 
Angeles 12 
ENGLE, Bruce Q., 6418 California St., San 
Francisco 21 
Fassett, W. W., 3949 E. Pacific Ave., 
Sacramento 
Foiey, DAN, P.O. Box 1391, Vallejo 
FrEmeEL, Epw. H., Arden Farms Co., 
Patterson 
Fuuuer, Stewart A., P.O. Box 6, Eureka 
GARDNER, Morris A., 3631 Pomeroy St., Los 
Angeles 33 
Gorpon, G. E., 8 Giannini Hall, Univ. of 
Calif., Berkeley 
*GorHAM, CLINTON C., 701 Clark St., Yuba 
City 
GREENE, SAM H., 1570 Third Ave. N., 
Walnut Creek 


E.xins, L. C., Junction City 
YARNELL, ALBERT, ¢/o Yarnell Ice Cream 
Co., 205 S. Spring St., Searey 


HANSEN, ELMER N., 1331 Pacific, San Luis 
Obispo 
*HANSEN, VERNON, Crystal Cream & Butter 
Co., 1013 D St., Sacto 
HARDISON, RUSSELL D., Rte 2, Box 264, 
Fillmore 
HASLER, GrorGeE L., 118 Peralta Way, 
Fresno 4 
Hawkins, Ervin, 6601 Santa Monica Blvd., 
Los Angeles 38 
HENDERSON, J. Luioyp, Golden State Co., 
Ltd., San Franciseo 11 
Hey, Ricuarp E., 2511 Webster St., Palo 
Alto 
HoECKER, WESLEY H., Golden State Co., 
425 Battery St., San Francisco 11 
*HUBBELL, Bruce JR., 315 B St., Davis 
HvueEBscH, 3615 Jewell, San Diego 
Ine, Georce F., Borden’s, H. & Tuolumne 
St., Fresno 
Jack, E. L., Div. of Dairy Ind., Univ. of 
Calif., Davis 
*JAMISON, EuGENE O., Rt. 1, Box 344, Visalia 
JOHNSON, Howarp L., 2598 Elm Ave., 
Fresno 
JONES, Ropert E., ¢/o Pacific Dairy Review, 
500 Sansome St., San Francisco 
KOHLER, ROLAND, 2320 Richelieu Ave., Los 
‘Angeles 32 
KREHBIEL, LEONARD F., 3720 Hughes Ave., 
Los Angeles 34 
*LACHMANN, ALFRED, 217 Second St., Davis 
LampPERT, L. M., P.O. Box 1266, Sacramento 
LeviTaN, Meyer, 1354 Wright St., Los 
Angeles 15 
LorGrEEN, G. P., Univ. of Calif., Davis 
MacKenzig, F. B., Albers Milling Co., 6130 
8. Aralon Blvd., Los Angeles 3 
*McCormick D. R., Avoset Co., Gustine 
McFar.anpD, G. G., Div. of Milk Insp., Los 
Angeles County Health Dept., 808 N. : 
Spring St., Los Angeles 
MEAD, SYLVESTER W., c/o Agr. Expt. Sta., : 
Davis 
MENZIES, VERNON H., Newman 
MILNER, F. W., 204 State Bldg., Los 
Angeles 
Mosonnier, Rospert W., 323 E. Foothill 
Blvd., Altadena 
Morgan, NorMAn C., 1822 Valley Blvd., 
Rosemead 
Morrison, SPENCER H., 1110 Fourth St., 
Davis 
CourTLAND S., Univ. Farm, Davis 
NELSON, Victor, Central Research Dept., 
Food Machinery Corp., San Jose 
PaInTEeR, W. E., 1949 Third Ave., Sacra- 
mento 
PEEBLES, Davin D., ¢/o Western Condensing 
Co., 411 Battery St., San Francisco 
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PHiuuirs, CLEMENT A., Univ. of Calif., 
Davis 

RaFFETTO, Luoyp A., Placerville 

Ratston, NoEL, Animal Husb. Dept., Univ. 
of Calif., Davis 

Regan, W. M., Agr. Expt. Sta., Davis 

RoapHovuseE, C. L., Univ. of Calif., Davis 

ROLEN, WALLACE, Manteca 

RussELL, O. M., Box 908, Los Banos 

ScaRAMELLA E. L., 2660 Newhill St., San 
Francisco 24 

SHAMBERGER, DAN, 1161 Irvin, Belmont 

SuHarp, F., 20 Bellevue Ave., Piedmont 
11 


SHELDON, F. M., 1097 S. Marengo Ave., 
Pasadena 2 
SHIPSTEAD, HELGE, Div. of Dairy Ind., Univ. 
of Calif., Davis 
Sperry, G. D., 3425 Wallace, San Diego 
10 
SPRAGUE, WILLIAM HERBERT, Rt. 2, Box 232, 
Healdsburg 
STABILE, JOSEPH N., 406th Med. Gen. Lab. 
A.P.O. 500, ¢/o P.M., San Francisco 
*STACHWICK, ROBERT, 5338 Brooklyn Ave., 
Los Angeles 
STEELE, Earu, 2660 Newhall St., San Fran- 
cisco 24 
Srewart, AuBREY P. Jr., Golden State Co., 
425 Battery St., San Francisco 
Pavut, Challenge Cream & Butter 
Assn., 929 E. Second St., Los Angeles 12 
TARASSUK, N. P., Dairy Ind. Div., Univ. of 
Calif., Davis 
TELFORD, Haro R., 841 Cross St., Tulare 


TRANMAL, HENRY, c/o Arden F--ms Co., 
1900 W. Slsuson Blvd., Los Ang 

Turnbow, G. D., 1106 Broadw:  Oak- 
land 7 

Von Lance, Oscar, Borden’s Dairy De- 
livery Co., Soledad 

WELCH, JAMES D., 2922 Madera Ave., Oak- 
land 

WeErmorE, E. L., 305 N. Wilson Ave., Mo- 
desto 

Yate, M. W., Arden Farms Co., Patterson 

Youne, Georce D. Jr., 4401 18th St., San 
Francisco 14 


Student Affiliates: 


ADAMSON, MERRITT, JR., P.O. Box 277, 
Davis 

Corres, JoHN G., Aggie Villa F-5, Davis 

Cox, RayMonp C., J. 2, Aggie Villa, Davis 

FERGUSON, CLARK G., 215 E. 4th St., Madera 

Fiora, CHARLES P., Rt. 2, Box 354 G., 
Manteca 

HsvEH, TEH-YING, Room 108, South Hall, 
Davis 

Hop, Jor, 311 S. 14th St., San Jose 

MausuHi, Georce J., 2328 Edward S&t., 
Berkeley 2 

Nava, Louis J., 1 San Pedro Rd., Colima 25 

SpEIzER, MARK, 27 Santa Ana Ave., Bel- 
mont Shore 

Spence, Norvin R., 10011, Stanford Ave., 
South Gate 

Squiss, R. L., ¢/o M. R. Papson, Lakeport 

TEIXEIRA, JOHN A., College of Agr., Davis 
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BAKER, JAMES L., 20 Windley Ave., Toronto 
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Birp, W. J., Dairy Supr., Nova Scotia Agr. 
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Lerevre, P. E., 2535 Penn. Ave. N.W. 
Locury, H. R.; Bureau of Dairy Ind., 
U.S.D.A. 


MacDonap, ALEXANDER, Dairy Labs., 1717 
_N. Capital St. 

MALKEMAS, JAMES P., Bureau of Dairy 
Ind., U.S.D.A. 

MANOVILL, RoBEeRT JOHN, Dairy Ind. So- 
ciety, Albee Bldg. 

Nystrom, A. B., Bureau of Dairy Ind., 
U.S.D.A. 

PaRKER, JOSEPH B., Dairy Husbandman, 
Agr. Research Adm., Bureau of Dairy 
Ind., U.8.D.A. 

RexD, O. E., Bureau of Dairy Ind., U.S.D.A, 

Rogers, L. A., 3635 S St. N.W. 

SANDERS, GEORGE P., Bureau of Dairy Ind., 
U.S.D.A. 

Swert, WALTER W., Bureau of Dairy Ind., 
U.S.D.A. 

TRIMBLE, CHARLES 8., 1443 Holly St. N.W. 

Wess, B. H., Bureau of Dairy Ind., 
U.S.D.A. 

Wuirtigr, E. O., Bureau of Dairy Ind., 
U.S.D.A. 

WINTERMEYER, W. E., Bureau of Dairy 
Ind., U.S.D.A. 

Work, 8. H., Office of Expt. Sta., U.S.D.A. 

WricHT, Puiuip A., Bureau of Dairy Ind., 
U.S.D.A. 


Student Affiliates: 


Kosky, Henry 8., 1234 Otis St. 

Mucua, T. J., Bureau of Dairy 
U.S.D.A. 

SPENCER, CHARLES D., 1901 Wyoming Ave. 
N.W. 


FLORIDA 


Members: 


*ADDINGTON, RoGErRs W., 1001 Washington 
St., P. O. Box 3297, Tampa 

ARNOLD, P. T., Animal Husb. Dept., Univ. 
of Fla., Gainesville 

ARRINGTON, LEWIs R., Dairy Prod. Lab., 
Univ. of Fla., Gainesville 

*Bassetr, Curry J., P. O. Box 783, Talla- 
hassee 

Becker, R. B., Animal Ind. Dept., Univ. 
of Fla., Gainesville 

*BowEN, J. O., Southern Dairies, Inc., 62 
N. E. 27th St., mi 31 

Buumer, L. C., 670 63rd Ave., S., St. Pe- 
tersburg 5 

DrEssEL, R. L., Dressel’s Dairy Farm, P. O. 
Box 1656, Riverside Sta., Miami 35 

*DuPuis, JoHN G. JR., P. O. Box W, Little 
River Sta., Miami 38 

Foee, E. C. III, 101 Alton Rd., Miami 
Beach 39 

Fouts, Everett L., Dairy Prod. Lab., Fla. 
Agr. Expt. Sta., Gainesville 

Hammer, B. W., 369 W. Arlington Ave., 
Sarasota 

Hastings, E. G., Rt. 3, Box 456, Orlando 

JOSEPHSON, WARREN A., 2721 Southwood 
Lane, Jacksonville 

Kren, W. H., 924 Huron St., Jackson- 
ville 5 


KRIENKE, WALTER A., Univ. of Fia., 
Gainesville 

MAksSHALL, SipnEy P., Animal Ind. Dept., 
Univ. of Fla., Gainesville 

*Mutu, Leon E., Dairy Prod. Lab., Univ. 
of Fla., Gainesville 

NEAL, WayYnE M., c/o Jackson Grain Co., 
P.O. Box 1290, Tampa 1 

Parsons, C. H., 3613 W. Platt St., Tampa 

Reaves, C. W., Ext. Dairyman, Univ. of 
Fla., Gainesville 

*SorIBNER, L. A., City Hall, Orlando 

*SHEAty, A. L., Animal Ind. Dept., Univ. 
of Fla., Gainesville 

*Sotomon, 8S. H., Solomon’s Dairy, 
Quincy 

Stroy, O., Dade County Health 
Unit, 800 Court House, Miami 

*TRIPSON, JOHN Rosert, Vero Beach Dai- 
ries, Vero Beach 

TWOROGER, GEORGE, Box Q, Little River 
Sta., Miami 

Utvin, Gus B., Penney Farms, Box 8 

N. KennetH, P.O. Box 142, 
Ft. Pierce 

WRENSHALL, C., Foremost Dairies, Inc., 53 
W. Ashley St., Jacksonville 


Student Affiliates: 


ALBERT, LUTHER T., P. O. Box 2362, Univ. 
Sta., Gainesville 
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CAMMACK, ELBERT, 103 N, Hillside, Orlando 

DUDLEY, JAMES R., Flavet 3, Apt. 212D, 
Gainesville 

Epwarps, OTHO W. JRk., 214 Washington 
St., Gainesville 

HINDEREY, Georce A., General Delivery, 
Plant City 

Laney, A., 5506 Seminole Ave., 
Tampa 4 


MINEAR, LAIRD, Jupiter 

Notgs, 8. O., 934 2nd Ave., Gainesville 

SCHOENBERGER, Frep L., 427 Colson St., 
Gainesville 

Uzzett, Earn M., Alpha Gamma Rho, 
Gainesville 

Weaver, C, A., Boynton Beach 


GEORGIA 
Student Affiliates: 


Members: 


*Bonar, HENRY, Moultrie 

*Bryan, WILLIAM G., c/o Rosemary Cream- 
ery, 62 Baltimore Pl. N.W., Atlanta 

CALLAWAY, FuLuEeR E. JR., Hills & Dales, 
LaGrange 

*CLaRK, GEoRGE J., Cols. Field Training 
Sta., Muscogee County, Health Dept., 
Columbus 

CoarsEY, RatPH W., Riegeldale Farm, 
Trion 

*DeHart, G. H., Dept. of Health, 815 Hem- 
lock St., Macon 

*Gay, JAMES D., 661 Whitehall St., Atlanta 

*HAMILTON, BRUCE, Ext. Se:v., Univ. of Ga., 
Athens 

Harris, J. J., Pelham 

*Harris, L. A., Asst. County Agent, Wilkes 
County, Washington 

*HAWKINGS, GEORGE E. JR., Dairy Dept., 
Univ. of Ga., Athens 

*HAwKINS, Joe K., 314 Main St., LaGrange 

HENDERSON, H. B., Dairy Dept., Univ. of 
Ga., Athens 

JACKSON, JAMES E., 414 Hurt Bldg., At- 
lanta 3 

*Ivey, BERNARD E., Tri-County Health Dept., 
Toccoa 

*Kemp, Henry L., Cowetta Coop. Dairies, 
Newnaw 

Kine, Levi J., 144 Hedges St., Marietta 

———— GLENN P., Box 192, Rossville 

Massey, Z. A., Ga. Expt. Sta., Experiment 

*MECH, A. —s Kraft Foods Co., 890 Memo- 
rial. Dr. 8. Atlanta 

NEILL, KEN A., 2313 Bell St., Columbus 

*REESE, CHARLEs F., Southern Dairies, Inc., 
Atlanta 

SANCKEN, GrorGe A., Box 710, Augusta 

SHEURING, JOHN J., Dept. Dairy Husb., 
Univ. of Ga., Athens 

SouTHWELL, B. L., Ga. Coastal Plain Expt. 
Sta., Tifton 

STRATTON, JAY W., Washington 

WARD, Rueliff Farm, R.F.D. #3, 
Athens 

Harry, U.S. Penitentiary, At- 
anta 

WELLS, Bert H., The Coca-Cola Co., P.O. 
Box 1734, Atlanta 

WELLS, L. T., 591 E. Morningside, Atlanta 

Witson, L., Wilson Dairy Prod., 
657 E. Lake Dr., Decatur 


Amos, WILLIAM G., Monticello 

ARRENDALE, JOHN V. JR., Dairy Dept., 
Univ. of Ga., Athens 

AsuH, Bitty, County Agent’s Office, Ring- 
old 

Baswmz,, James R., Fain Hall, Box 357, 
Athens 

BANISTER, ANDREW, Fain Hall, Ag. Hill, 
Athens 

BIBLE, EDWARD JACKSON JR., 1280 Lump- 
kin St., Athens. 

BLACK, Roy, Lithia Springs 

BRANNON, W. Ag. Hill Center, 
Box 589, Athens 

BREEDLOVE, Royce A. Jz., Ag. Hill Center, 
Box 520, Athens 

BRYANT, CHALMER, Independence Hall, Ag. 
Hill, Athens 

Cotevins, C. J., 448 Connally St. S.E., 
Atlanta 

CotvarD, THoMAs W., Box 185, Ag. Hill 
Center, Athens 

CONNER, JOHN SIDNEY, R.F.D. 1, Monroe 

CoPELAN, CHARLES L., R.F.D. 1, Greensboro 

COPELAND, JIMMY, Independence Hall, Ag. 
Hill, Athens 

DAVENPORT, ForRREST, Hemp 

Deat, James F., Dairy Dept., Univ. of 
Ga., Athens 

Dorris, FRANK P., Independence Hall, Ag. 
Hill, ” Athens 

Downkr, Rospert RvucCKER, Independence 
Hall, Ag. Hill, Athens 

FIELD, "Joun H. , Ag. Hill Center, Box 116, 
Athens 

FIncHER, Horace L., Fair Haven, Athens 

Foups, Grorce R., Candler Hall, Athens 

GisBs, THoMAs A., Bostwick 

GRIFFIN, GeorGE R., P.O. Box 85, Madison 

HENDERSON, PETER L., 480 Stanton Way, 
Athens 

HOLLIMAN, GEORGE M., Warrenton 

HUNNIcuTT, GEoRGE LYLE, Griggs Hall, Ag. 
Hill, Athens 

Knox, Jor C., Griggs Hall, Ag. Hill, 
Athens 

Lez, Darwin H., Griggs Hall, Ag. Hill, 
Athens 

LEE, JOSEPH WM. JR., Box 163, Ag. Hill, 
Athens 

McCLENDON, A. Ag. Hill Cen- 
ter, Box 30, Athens 
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McGowan, Joun E., Ag. Hill Center, Box 
210, Athens 

Moore, Staten M., 1295 Lumpkin §&t., 
Athens 

Morgan, Jackson D., 320 8. Lumpkin 8t., 
Athens 

Myers, Frep, P.O. Box 76, Marietta 

Portrr, W. L., R.F.D. #2, Martin 

Prescott, JAMES JR., 663 N. Milledge Ave., 
Athens 

QuaRLES, THOMAS D., R.F.D., Ball Ground 


Sisson, WILLARD, Independence Hall, Ag. 
Hill, Athens 

SrEwarT, CHARLES, ¢/o Troy Rucker, 
Alpharetta 

Sutton, Baker N., Rt. 1, Norman Park 

THOMPSON, Tommy L., 663 N. Milledge St., 
Athens 

WALKER, CHARLES, 199 Bloomfield St., 
Athens 

Wees, Joe T., 397 W. Southview Dr., 
Athens 


Hawat 


Members: 


BURNETT, CHARLES H., JR., Puunene Maui 
HENKE, L. A., Agr. Expt. Sta., Univ. of 
Hawaii, Honolulu 


*VoLLRATH, Harvey M., 1548 Wilder Ave., 
Honolulu 


Student Affiliates: 


Cuine, Haroup T. C., 2825 Nuuanu Ave., 
Honolulu 


IpaHO 


Members: 


ANDERSON, G. G., State House, Boise 

Boyp, JAMES CECIL, Dairy Husb. Dept., 
Univ. of Idaho, Moscow 

Buck, CHARLES, 119 8. Ist W., Rexburg 

Fourt, D. L., Dairy Husb. Dept., Univ. of 
Idaho, Moscow 

HANSEN, HENRY C., Dairy Husb. Dept., 
Univ. of Idaho, Moscow 

MarwakrineG, D. H., Banquet Better Foods, 
Nelson-Ricks Creamery, Rexburg 

Ross, RicHarp H., Dairy Husb. Dept., Univ. 
of Idaho, Moscow 

*SiatTer, I. W., 1208 Owyhee St., Boise 

THEOPHILUS, D. R., Dairy Husb. Dept., 
Univ. of Idaho, Moscow 

Trask, E. S., Upper Snake River Valley 


Dairymen’s Assoc., Inc., Box 501, Idaho 
Falls 


Student Affiliates: 


Bretz, JoHN, Dairy Husb. Dept., Univ. of 
Idaho, Moscow 

CoPENHAVER, Howarp V., Dairy Husb. 
Dept., Univ. of Idaho, Moscow 

EYESTONE, Robert D., Dairy Husb. Dept., 
Univ. of Idaho, Moscow 

GREEN, WAYNE, 1517 S. 4th Ave., Pocatello 

JAuUSsSI, FERD G., Paris 

Pato, Nick, Dairy Husb. Dept., Univ. of 
Idaho, Moscow 

RaWLs, JOHN V., 1619 N. 21st St., Boise 

SENFTEN, EvGENE R., Dairy Husb. Dept., 
Univ. of Idaho, Moscow 


ILLINOIS 


Members: 


ALBERTS, RAYMOND J., 327 Potomac Ave., 
Lombard 
ALEXANDER, M. H., 120 Old Agr. Bldg., 
Univ. of Ill., Urbana 
AnpeRSON, J. A., 7656 Lafayette Ave., 
Chicago 20 
ANDERSON, RALPH J., Sisalkraft Co., 205 N. 
Wacker Dr., Chicago 
ARNOLD, LuoyD, 1538 E. 57th St., Chicago 
Barnes, R. E., 327 W. Prairie, Marengo 
Baron, Morris, 6606 8. Richmond St., Chi-- 
cago Lawn, Chicago 
Boarp, F. 8., 162 E. Ohio, Chicago 
Boser, L. E., Babson Bros. Co., 2843 W. 
19th St., Chicago 
*Boy.e, G., 223 W. Park St., Edwards- 
ville 
Briaes, 8. E., 20 N. Wacker Dr., Chicago 6 
Brock, Joun H., Box 128, Dundee 
Brown, J. C., American Butter Inst., Room 
1404, 110 N. Franklin St., Chicago 
Brown, W. Carson, 100 Elmhurst Rd., Box 
274, Prospect Heights 


Bryant, H. WAYNE, 234 W. Maple Ave., 
Stockton 

Burrows, O. K., Cherry-Burrell Corp., 427 
Randolph St., Chicago 

CarTEeR, E. B., Meadow-Gold Dairies, 302 
8. Main St., Decatur 

CHRISTIANSEN, C. VALDIMAR, 140 W. On- 
tario St., Chicago 

CorBETT, W. J., 1724 Ridge Ave., Rockford : 

Darcer, Harry C., 2022 Lincoln St., Evan- 
ston 

DENNERLEIN, ARNO A., Quaker Oats Co., 141 
W. Jackson Blvd., Chicago 

DiaMonpD, WM. T., Amer. Feed Mfgrs. 
Assoc., 53 W. Jackson Blvd., Chicago 

EpMaAn, GEORGE J., 703 E. Center St., 

EISENSTEIN, NorMAN, 1263 Pratt Blvd., 
Chicago 

Euprep, R. E., A & P Tea Co., 211 W. 
Wacker Dr., Chicago ‘ 

EvMsuiz, W. P., Moorman Mfg. Co., Quincy 

*ENENBACH, HENRY J., 614 Washington, Car- 

bondale 

Epstein, ALBERT K., 5 S. Wabash, Chicago 
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ErpMANN, H. H., 135 S. LaSalle St., Room 
1425, Field Bldg., Chicago 
Evenson, MELVIN, Nauvoo Milk Prod. Co., 
Nauvoo 
FarrBaNKS, B. W., American Dry Milk Inst., 
221 N. LaSalle St., Chicago 
FeppErson, R. E., 3931 S. Leavitt St., Me- 
Kinley Park Sta., Chicago 
*FELDMAN, SHELDEN, 2811 W. Division, Chi- 
cago 22 
Fenton, F. E., 1102 New P.O. Bldg., Chi- 
eago 7 
Firer, Russeut, American Butter Inst., 110 
N. Franklin St., Chicago 
Fuake, J. C., 188 E. The Lane, Hinsdale 
Fox, WituiAmM K., 918 Hickory St., Wau- 
kegan, 
Fritz, JAMES C., 22 Monroe St., Elgin 
Gaines, W. L., 120 Davenport Hall, Univ. 
of Ill., Urbana 
GARDNER, Kart, Dept. of Dairy Husb., Univ. 
of Ill., Urbana 
Gipson, GILBERT G., 10541 Drew St., Chi- 
eago 43 
GILLESPIE, DALE, 1243 W. Washington Blvd., 
Chicago 
GoopMAN, Mark C. JR., Goodman American 
Corp., Federal at 45th St., Chicago 
GorTHarD, F. THOMAS JR., 208 N. Romini 
Urbana 
GraHaM, T. W., Allied Mills, Inc., 210 Suf- 
fern Bldg., Decatur 
GRANDISON, EpwarpD G., Swift & Co., Union 
Stock Yards, Chicago 
*GREENSPAN, JOSEPH, Consolidated Products 
Co., 119 N. Washington Ave., Danville 
Gunperson, N. O., 8th Floor, City Hali 
Bldg., Rockford 
HaMAn, Rosert W., The Wander Co., Villa 
Park 
Harriman, L. A., Armour Research Labs., 
Union Stock Yards, Chicago 
Harris, J. L., 1008 North Ave., Waukegan 
HarsHBarGeER, K. E., 120 Devenport Hall, 
Univ. of Ill., Urbana 
Hes, D. M., 3659 Harrison St., Chicago 
Henry, Davin H., Prairie Farms Creamery, 
43 E. Ohio St., Chicago 11 
HERREID, ERNEST, Dairy Husb. Dept., Univ. 
of Urbana 
HeErRick, J. H., Dean Milk Co., Rockford 
HOEGER, VERNON C., Box 792, Warrenville 
Horrau, B. E., 6759 Oglesby, Chicago 
*Hoyt, Ricnarp M., 807 S. Main St., Normal 
Horrer, Enos G., 1328 Noble Ave., Spring- 
field 
Maurice E., 230 S. Catherine Ave., 
LaGrange 
Huwnicutt, W. D., Natl. Dairy Prod. Co., 
Ine., 75 E. Wacker Dr., Chicago 
Hunziker, O. F., 103 Seventh Ave., La- 
Grange 
Hussone, R. V., Kraft Foods Research 
Labs., 923 Waukegan Rd., Glenview 
INGLE, JAMES D., 9825 8S. Peoria St., Chicago 
JacossEN, D. H., Cherry-Burrell Corp., 427 
W. Randolph St., Chicago 
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JENSEN, OTTo G., 112 N. Home Ave., Park 
Ridge 

Kaney, Eart L., 630 Merrill Ave., Rockford 

Karnopp, W., 216 N. Spring St., 
Waukegan 

KEEFFER, KYLE W., 541 Spruce St., Aurora 

KEITEL, Kuavs, Millstadt 

KELLER, FLoypD M., 309 W. Jackson Blvd., 
Chicago 

KENDALL, K. A., Dairy Husb. Dept., Univ. 
of Ill., Urbana 

KEntT, O. B., Quaker Oats Co., Liberty Villa 
Farm, Libertyville 

KLEIN, RAtpH A., 1526 S. State St., Chicago 

KUuEBLER, Justa, 706 Maple Ave., Downer’s 
Grove 

KuNKEL, REINOLD, Kraft Foods Co., Re- 
search Labs., Glenview 


. LautersBacH, A. H., Pure Milk Assoc., 608 


S. Dearborn St., Chicago 
Lone, Henry F., Sugar Creek Creamery Co., 
Danville 
*Loos, Henry, Kraft Foods Co., Glenview 
Loy, Witi1aM C., Wilson & Co., Chicago 
Maack, ArtTHurR C., 10905 S. California 
Ave., Chicago 
Maina, 3908 N. Springfield Ave., 
Chicago 18 
Martens, N., 907 8. Forrest Ave., Car- 
bondale 
Martin, Mrs. ErHet A., Natl. Dairy Coun- 
eil, 111 N. Canal St., Chicago 
McAuuirre, Hersert D., Bowman Dairy, 
River Forest 
*McKINNEY, WILLIAM B., Beatrice Foods 
Co., 120 S. LaSalle St., Chicago 
Naris, Louis F., Georgian Hotel, Evanston 
NEVENS, W. B., College of Agr., Urbana 
NortH, G. C., Beatrice Creamery, 1526 S. 
State St., Chicago 
ODERKIRK, Burt, Babson Farms, Ine., De- 
Kalb 
O'MALLEY, C. M., American Dry Milk Inst., 
Inc., 221 N. LaSalle St., Chicago 
OsrI, STANLEY J., 4100 N. Kenneth Ave., 
Chicago 
OvERMAN, O. R., Dairy Dept., Univ. of IIl., 
Urbana 
ParFitt, E. H., Evaporated Milk Assn., 307 
N. Michigan Ave., Chicago 
PARKER, MILTON E., Dept. of Food Tech., 
Til. Inst. of Tech., 3300 S. Federal St., 
Chicago 
PasHkow, A. D., 415 W. Scott St., Chicago 
PEDRICK, RICHARD F., 429 N. Chicago, 
Rockford 
PETERSON, O. C., 7009 N. Ridge, Chicago 
Pore, DonaLpD B., 703 N. Evans, Blooming- 
ton 
PrRoHASKA, J. R., 1529 W. Van Buren St., 
Chicago 
PrucHa, Martin J., 702 Nevada, Urbana 
PUTNAM, GEORGE W., 1042 Pontiae Rd., 
Wilmette 
PYENSON, Harry, Dairy Manufactures 
Bldg., ‘Univ. of Tn, Urbana 
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*QuARLES, Marcus A., 9182 8. Harvard, 
Chicago 20 

Rauscu, Kart H., 1021 8. Third St., Galena 

REEDER, GEORGE W., 5446 S. Dorchester, 
Chicago 

ReicHart, E. L., Room 1312, 110 N. Frank- 
lin S8t., Chicago 


REINBOLD, GEORGE W. JR., 1005 W. Univer- - 


sity, Urbana 

REMALEY, RoBerT J., 1215 E. 52nd S&t., 
Chicago 

*Ruope, C. 8., Dairy Husb. Dept., Univ. of 
Ill., Urbana 

Rice, FRANK, Evaporated Milk Assoc., 307 
N. Michigan Ave., Chicago 

RICHARDS, OWEN M., pron ll Dairy Assn., 
20 N. Wacker Dr., , Chicago 

Risnor, A. H., Cherry- -Burrell Corp., 427 
Ww. Randolph St., Chicago 

RospicHaux, R. P., 4333 N. Winchester, 
Chicago 

Rosinson, A. A., Shefford Div., Standard 
Brands, Ine., 327 S. LaSalle St., Chicago 

Rounpy, ZoLta 17 McIntosh Ave., 
Clarendon Hills 

RvueuvE, H. A., 908 8. Lincoln Ave., Urbana 

SALISBURY, GLENN, Dairy Husb. Dept., Univ. 
of Ill., Urbana 

SAMPSON, JESSE, 509 W. Charles St., Cham- 


paign 

ScHRENK, O. J., Bowman Dairy Co., 140 
W. Ontario St., Chicago 

SCHROEDER, HERMAN C., 7938 Crandon Ave., 
Chicago 

ScHuKNEcHT, H. E., 308 W. Washington 
St., Chicago 

Scort, E. C., Ashton 

Szipp, Epwin A. Tech. Mgr., Golden 
State Sales Corp., 221 N. LaSalle St., 
Chicago 

SHADWICK, G. W. JRk., Beatrice Creamery 
Co., 1526 8. State St., Chicago 

SHERE, LEWIS, Diversey Corp., 53 W. Jack- 
son Blvd., Chicago 

Srenrs, A. E., Krim-Ko Co., 4830 8. Chris- 
tiana Ave., Chicago 

Simmons, NicHotas L., 333 N. Michigan 
Ave., Chicago 

SMITH, F. R., Pet Milk Co., Greenville 

SMITH, WARREN R., Dairy Dept., Univ. of 
Urbana 

Snow, C. H., P.O. Box 77, Bloomington 

Snyper, Victor P., 16231 Emerald Ave., 
Harvey 

Sommer, W. A., Borden’s Soy Bean Proc- 
essing Co. P.O. Box 508, Kankakee 

SPANNUTH, it. T., 5458 Dorchester, Chicago 

STANLEY, JOSEPH, 139 N. Clark St. Chicago 

StesBnitz, V. C., Chicago Dairy & Food Lab., 
6930 N. Clark St. , Chicago 

STEVENS, SUE CASSELL, 605'W. State St., 
Jacksonville 

Stine, J. Bryan, Kraft Cheese Corp., 460 
E, Illinois St. , Chicago 

STOKES, LovIs Natl. Pectin Co., 2656 
Cullerton. St. , Chicago 


Stone, Warren K., 912 S. Webber St., 
Urbana 

Storrs, ARNOLD B., Box 13, Palos Heights 

Strutt, JoHN WARREN, 1108 California, 
Urbana 

TILLEY, W. F., 15725 Marshfield, Harvey 

TRACY, Pau H., Dairy Husb. Dept., Univ. 
of Urbana 

Tuckey, 8. L., 101 Dairy Manufactures 
Bldg., Univ. of Ill., Urbana 

VANDEMARE, N. L., Dairy Prod. Dept., Univ. 
of Ill., Urbana 

*VorHES, CARL A., O.M.F. & C.I., 1849 Persh- 
ing Rd., Chicago 

WAKEMAN, ALDEN H., Huntley Rd., Lake- 
wood, Crystal Lake 

Weiner, L. H., 1326 Albicr. Ave., Rogers 
Pk. Sta., Chicago 

WEINREICH, CHARLES F., ¢’: Cherry Bur- 
rell Corp., 427 W. Randolph St., Chicago 

WHITNEY, BERT McL., Dept. of Food 
Tech., Univ. of Ill., Urbana 

Wuitney, W. O., 1243. W. Washington 
Blvd., Chicago 

Witson, H. L., Kraft Cheese Co., 500 Pesh- 
tigo Ct., Chicag ‘0 

WoLFLey, V., Hotel Annex, Car- 
rollton 

Woopy, Ciypz DAtz, Box 37, German Val- 


ley 
Wricut, J. Haroup, Research Lab., Pet 
Milk Co., Greenville 
Yapp, W. W., 608 W. Green St., Urbana 
YENTZEN, Vv. A., 1415 N. Dearborn Pky., 
Chicago 
Youna, Paut A., 75 E. Wacker Dr., Chicago 


Student Affiliates: 


ArmsTRoNG, J. H., 404B East White, Cham- 
paign 

BEzi0, CLARENCE A., 2516 W. Farrell Ave., 
Chicago 45 

Dupuy, C. J., 56B Court E., Stadium Ter- 
race, Champaign 

EPSTEIN, JEREMIAH F., 408 8S. Elm, Cham- 


paign 

Fuaks, Rosert E., 404 E, Daniel St., Cham- 
paign 

Haae, Rospert, 820 53rd St., Moline 

HANSEN, GrorGE K., 506 N. Edwin, Cham- 

align 

Genz, 1515 Locust St., Sterling 

HAWLEY, BurTON, 1203 2nd Ave., Rock 
Island 

Howarp, ARTHUR F., 602 S. Third, Dundee 

Hoyt, Dae, 3125 Barteau Ave., Chieago 

JOHNSON, L. R., R.R. 1, Box 406, Batavia 

KENT, STANLEY, 58 E. ‘Gregory Dr., Cham- 
paign 

KIBLER, WILLIAM T., 401 Barr Ave., Jersey- 
ville 

KoeEnic, 655 W. Junior Ter- 
- race, Chicago 

Kress, Leo G., Poplar Grove 

KRUEGER, KENNETH, 817 N. Madison St., 
Woodstock 
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Loeuz, Burton W., 1844 Deerfield Rd., 
Highland Park 

Ropert, Y.M.C.A., Monmouth 

Massey, Roy, 1111 8, 1st St., Champaign 

MATHESON, Martin, 1105 S. Fourth &t., 


Champaign 

Minter, Donatp E., 209 E. Armory, Cham- 
paign 

OnREN, De~Mar J., 58 E. Gregory Dr., 
Champaign 


Otson, DonALp R., 1001 W. Illinois, Urbana 

Rueckert, R. P., 505 E. Chalmers, Cham- 
paign 

ScHNAKE, MELVIN W., Producers Dairy, 
Springfield 

SIsLER, WILLIAM, Ohio 
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SoLDWEDEL, JoHN S., 312 W. Washington, 
Urbana 

SouTHWELL, LEonarD, 403 2nd St., Pana 

THOMPSON, ToM, Box 35, R.F.D., Monee 

Tosias, Jor, 4054 S. Sixth St., Champaign 

Tracy, WituiaM L., 404 E. Daniel, Cham- 
paign 

VEDELL, RoBERT, 1231 Third St., Suite 2, 
Champaign 

Voss, RosBert, Pectone 

VraNna, JAMES JR., 204 E. Harrison St., 
Sullivan 

WEscort, GEORGE V., 526 8th St., Wilmette 

WESTLAKE, ORVILLE O., 1007 W. Oregon, 
Urbana 

Wickert, Aucust L., 1003 W. Cherry St., 
Marion 

Witson, D., McNabb 


INDIANA 


Members: 


BaBEL, Frep J., Dairy Husb. Dept., Purdue 
Univ., Lafayette 

*BaRNETT, BEN F., Silver Lake 

Brown, Royer H., 1142 N. Meridian St., 
Room 302, Indianapolis 

Bryan, KennetH V., Smith Hall, Purdue 
Univ., Lafayette 

CHUMLEA, L. W., Associated Labs., 810 N. 
Meridian St., Lebanon 

*CoLE, GLENN H., c/o Swift & Co., Marion 

EICHENBERGER, WILLIAM R., 666 Hendricks 
St., Berne 

GALEMA, M. L., R.R. 1, Lafayette 

GANNON, E, A., Purdue Univ., Lafayette 

GINGERY, Roy, 854 E. 2nd, Peru 

Graves, R. R., P.O. Box 392, Valparaiso 

Grecory, H. W., Dairy Husb. Dept., Purdue 
Univ., Lafayeite 

HARPER, CLAUDE JR., Tip Top Creamery, 
Vincennes 

HARVEY, JOHN E, JR., 716 E. Woodside St., 
South Bend 

Hepces, Byron D., Box 346, Terre Haute 

Hietey, Puiuip I., 1939 Northwood Dr., 
Box 693, R.D. 14, Indianapolis 

Ippines, Harry G., Rt. 1, Box 185, Gary 

Jounson, K. R., Smith Hall, Purdue Univ., 
Lafayette 

Kine, Wituis A., Dairy Husb. Dept., Pur- 
due Univ., Lafayette 

LaCrorx, FRANK E, DE, 1718 Northwestern 
Ave., Lafayette 

Larson, R. A., Ind. Dairy Prod. Assoc., 
623 Bd. Trade Bldg., Indianapolis 

Linscorr, VERNE, Furnas Ice Cream Co., 
South Bend 

McPrak, T. L., 7505 Bradbury Ave., Ft. 
Wayne 

MILLER, NoRMAN J., Mead Johnson & Co., 
Evansville 

MosE.Ley, W. K., 3862 E. Washington St., 
Indianapolis 


OVERMAN, ORTON, 357 N. Walnut St., Union 
Cit, 

Parsons, DonaLp W., 256 W. 3rd, Peru 

PrRICKETT, P. 8., Mead Johnson & Co., Evans- 
ville 

Ray, KENNETH W., P.O. Box 153, Newberry 

Roserts, R. E., 918 Robinson Ave., W. La- 
fayette 

Scuarr, Irvin C., Purity Maid Prod. Co., 
New Albany 

Starr, GEorGE W., Red 73 Creamery Inc., 
Union City 

StTinE, V. L., 1103 E. Pike St., Goshen 

Stout, JosePH L., 415 North St., Lafayette 

F. H., Columbus 

TRIMBLE, J. M., Lebanon 

= . F., Mead Johnson & Co., Evans- 
ville 


WEISKITTEL, WALTER A., Goshen Milk Cond. . 


Co., Goshen 

WEIsSERT, C. D., c/o Schlosser Bros. Cream- 
ery, Plymouth 

*WERLING, WILLIAM H., 861 Lincoln Ave., 
Evansville 13 

Wisur, J. M., Smith Hall, Purdue Univ., 
Lafayette 

WituiaMs, G. A., Purdue Univ., W. La- 
fayette 

ZELL, FRED, Rt. 2, Carmel 


Student Affiliates: 


DraaGo, T., 35 W. Pine St., 
Knightstown 

LewTon, Ronatp K., 1015 N. 7th St., La- 
fayette 

Mituer, Rosert H., 313 8S. Howard St., 
Summitsville 

MOEHLENKAMP, ENCLOE, Pet Milk Co., An- 
gola 

Pati, Vasant M., Dairy Husb. Dept., 
Purdue Univ., Lafayette 

PERISHO, CHARLES, Arcadia 

Ricu, Ropert, Asst. County Agent, New 
Castle 
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Iowa 


Members: 


ARNOLD, FLoyD, Ext. Serv., Iowa State Col- 
lege, Ames 
BAKER, MERLE P., Dairy Ind. Dept., Iowa 
State College, Ames 
BENNETT, FREDERICK W., Dairy Ind. Dept., 
Iowa State College, Ames 
BirD, EMERSON W., Dairy Ind. Dept., Iowa 
State College, Ames 
BoNEWITZ, PAuL W., Bonewitz Chemicals, 
Inc., P.O. Box 560, Burlington 
BurwWELL, F. A., Rath Packing Co., Water- 
loo 
CANNON, C. Y., Animal Husb. Dept., Iowa 
State College, Ames 
CAULFIELD, W. J., Dairy Ind. Dept., Iowa 
State College, Ames 
FAauL, JOSEPH R., 1417 E. Lombard S&t., 
Davenport 
*FINCHAM, RoBerT C., 222 8S. Hazel, Ames 
Goss, E. F., Dairy Ind. Dept., Iowa State 
College, Ames 
Hanson, F. E., 1321 Ave. H., Hawarden 
HuauHes, CHARLES E., Successful Farming, 
Des Moines 
Iverson, C. A., Dairy Ind. Dept., Iowa 
State College, Ames 
JACKSON, LYLE W., c/o Eastern Iowa Arti- 
ficial Breeding Assn., Cedar Rapids 
* JACOBSEN, N. L., Animal Husb. Depi.., lowa 
State College, Ames 
*KRISTOFFERSON, THORVALD, Dairy Ind. 
Dept., Iowa State College, Ames 
LusuH, Jay L., Agr. Hall, Iowa State Col- 
lege, Ames 
MoRTENSEN, MARTIN, Iowa State College, 
Ames 
Mourpock, Fremor R., Borden’s Soy Bean 
Processing Co., Waterloo 
Neuson, F. E., Dairy Ind. Dept., Iowa 
State College, Ames 
NIELSEN, VERNER H., Dairy Ind. Dept., 
Iowa State College, Ames 
PaRMELEE, C. E., Dairy Ind. Dept., Iowa 
State College, Ames 
PEEBLES, H. E., Bact. Lab., Iowa State 
Dept. of Agr., Des Moines 
Peters, Isaac, Dairy Ind. Dept., Iowa 
State College, Ames 
Piriz, JAMES W., 1108 Glass Rd., Cedar 
Rapids 
Porter, ARTHUR R., 110 Curtiss Hall, Iowa 
State College, Ames 
*'RaPS, GREG, 3108 Ellis, Ames 
*RIENKE, EUGENE, 209 Welch, Ames 
ROSENBERGER, W. 8., 1004 Pammel Ct., 
Ames 
RuDNICK, A, W., 214 S. Russell Ave., Ames 
Sanpvers, L. R., Hutchinson Ice Cream Co., 
Cedar Rapids 
THom4s, B. H., 306 Chem Bldg., Iowa 
State College, Ames 
bee DEVENDER, CLINTON, 107 Howard Ave., 
mes 


*VOELLKER, DONALD E., 202 Morrill Hall, 
Iowa State College, Ames 

*WaARE, ROBERT, Carroll Creamery Co., Car- 
roll 

WEAVER, RUSSELL C., 310 S. Tennessee, 
Mason City 

*WEGERMANN, EDWIN H., 864 18th St. S.E., 
Cedar Rapids 

WILKOWSKE, Howarp, Dairy Ind. Dept., 
Iowa State College, Ames 

WIsE, GrorGe H., Dept. of Animal Husb., 
Iowa State College, Ames 


Student Affiliates: 


AcKER, RoBert M., 137 Lynn, Ames 

ANDERSON, RosBertT, 854 39th St., Des 
Moines 

ANFINSON, EUGENE A., Huxley 

Baker, R. J., Dairy Ind. Dept., Iowa State 
College, Ames 

BANWELL, RoBert, 111 N. 17th, Ft. Dodge 

Barker, HAt B., Animal Husb. Dept., lowa 
State College, Ames 

BEHRENS, Roy, Arlington 

BarKeER, MELVIN E., Box 13 A, Station A, 
Ames 

Bartiey, E. E., Animal Husb. Dept., Iowa 
State College, Ames 

BELL, KENNETH E., St. Ansgar 

BERNHARDT, JAMES K., 319 Lynn, Ames 

CALVERT, PHILLIP, R.F.D. 4, Jefferson 

CARROLL, RAYMOND P., Rt. 2 Osage 

Cor, Rospert, Route 3, c/o Green Gable 
Cabins, Ames 

CoFFIN, DALE, 1067 Pammel Ct., Ames 

Cotuins, E. B., Dairy Ind. Dept., Iowa 
State College, Ames 

CUNNINGHAM, CARLYLE, 410 N. Adams, 
Mason City 

Davin, Story City 

Dupani, A. T., Dairy Ind. Dept., Iowa 
State College, Ames 

DUMMERMUTH, RoBERT, Elgin 

FitcH, CHARLES, 2110 Lincoln Way, Ames 

FRITCHEN, D. H., Box 13 A, Station A, 
Ames 

Gerry, KEITH, 17th & Early, Sac City 

GERVIS, HueH B., 2110 Liticoln Way, Ames 

GIDEONSEN, Ray, 1933 8. Bluff, Clinton 

GILLETTE, RILEY, 304 Welch Ave., Ames 

GOODMAN, RicHARD, 2110 Lincoln Way, 
Ames 

GRAHAM, GorDON L., 63 Pammel Ct., Ames 

GRAVER, DON, c/o John Hamilton, Wallace 
Rd., Ames 

GRUNHOvD, ApoLPH S., Emmons 

HAGEN, VERNON, Joice . 

HANSEN, CARLYLE, 710 Kellogg, Ames 

Hasty, O. V., Gowrie 

HENRYSON, Roy, 228 Welch, Ames 

HOLMES, WAYNE A., 145 Campus, Ames 

HuUMMEL, RicHarD, 3114 Brady St., Daven- 
port 

HuMPHREY, SAM, 3310 West St., Ames 

INGLE, MAx, 4011 Ovid, Des Moines 
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INGLIS, STANLEY, 518 A Pammel Ct., Ames 

JOHANSON, RicHARD E., 304 Welch Ave., 
Ames 

JOHNSON, WARREN H., 1311 A Ave. W., 
Cedar Rapids 

JONES, Galt M., Barrack 695, Pammel Ct., 
Ames 

KuuHL, MARvIN L., 218 Ash, Ames 

LARSEN, CyrIL, Box 27, Akron 

Leeates, J. E., 678 Pammel Ct., Ames 

Loos, Ervin, 221 Sheldon, Ames 

MaGerast, M., Box R, Station A, Ames 

McBripe, CLIFFoRD, 131 Campus Ave., Ames 

MELLEN, LESTER, 424 E. 11th St., Waterloo 

MEYERS, WILLIAM, 2816 Wood St., Ames 

MODENHAUER, RAYMOND, 83 Pammel Ct., 


Ames 

Monaweck, JOHN, 2112 Lincoln Way, 
Ames 

Morrison, Henry F., 1137 Northwestern, 
Ames 


Morris, WALTER, Strawberry Point 

MorTIMerR, HuGu, Y.M.C.A., Ames 

Mort, CLYDE, 2717 West St., Ames 

Mor ey, W. Ray, Dept. Animal Husb., Iowa 
State College, Ames 


NEUROTH, FLORIAN, ¢/o Mrs. George Schul- 
ler, Whittemore 

Norris, Hoop, 304 Welch Ave., Ames 

OLSON, DONALD, 1124 W. 3rd St., Ames 

OsAM, DUANE, 1130 N. 19th, Ft. Dodge 

Pace, JOHN M., 304 Welch Ave., Ames 

Piatt, THoMAs B., Osborne Cottage, Iowa 
State College, Ames 

SANDERS, ROBERT, Gilbert 

Sineu, Ras Natu, Dairy Ind. Dept., Iowa 
State College, Ames 

SINGLESTAD, CHRISTOPHER, 2717 West St., 
Ames 

STEDMAN, RicHarD E., 361 Pammel Ct., 
Ames 

STRUTHER, GEORGE R., Box 153, Huxley 

Suckow, Date C., 301 7th Ave. N.W., 
Independence 

RaTuHoreE, A., Animal Husb. Dept., Iowa 
State College, Ames 

Van Dyke, Davir C., 413 Thompson Ave., 
Waterloo 

WaGGONER, BuRDETTE, Sutherland 

Yane, S. P., Animal Husb. Dept., Iowa 
State College, Ames 

Young, T. E., 3007 Jackson St., Sioux City 


Kansas 


Members: 


ATKESON, F. W., Dairy Husb. Dept., Kans. 
State College, Manhattan 

Beck, GLENN H., Dairy Husb. Dept., Kans. 
State College, Manhattan 

*BENNETT, BALLARD K., Dairy Dept., Kans. 
State College, Manhattan 

BricgHt, Howarp, 5351 Ash St., Mission 

*CHILSON, WILLIAM H., Dairy Husb. Dept., 
Kans. State College, Manhattan 

Ciaypon, T. J., Dairy Dept., Kans. State 
College, Manhattan 

Day, CLARENCE A., 520 Ash St., Ottawa 

DunuaP, J. C., P.O. Box 472, Hutchinson 

EcKLES, WILLIAM CLARENCE, 4808 Delmar, 
Kansas City 3 

ELDRIDGE, FRANKLIN, Dairy Husb. Dept., 
Kans. State College, Manhattan 

ForREMAN, CHARLES F., 825 Fremont St., 
Manhattan 


FountaineE, F. C., Dairy Husb. Dept., Kans. 
State College, Manhattan 
GoopBary, W. ALLAN, County Agent, Iola 
*Hostetier, P. H., Harper 
IsseN, Heman L., Animal Husb. Dept., 
Kans. State College, Manhattan 
Linn, J. W., Ext. Div., Kans. State College, 
Manhattan 
Martin, WiutarD H., Kans. State College, 
Manhattan 
ParRisH, DoNALD B., Dept. of Chem., Kans. 
State College, Manhattan 
UNDERBJERG, GRAVERS K. L., Dept. of Phys- 
iol., Kans. State College, Manhattan 
*VoELKER, HowarpD, 806 N. Sunset, Man- 
hattan 
*WHITNAH, CARRELL N., Dept. of Chem., 
Kans. State College, Manhattan 


Student Affiliates: 


PERRYMAN, Ray, Concordia 


KENTUCKY 


Members: 


BaRKMAN, J. O., Dairy Dept., Univ. of Ky., 
Lexington 
BarKMAN, Rosert L., Prospect 
*BLuE, JAMES L. JR., 106 Dairy Bldg., Univ. 
of Ky., Lexington 
*CARPENTER, MARSHALL C., Rt. 5, Louisville 
CLIFTON, M., Dairy Dept., 730 Rose St., 
Lexington 
DeutscH, ANN, Rt. 4, Box 773, Louisville 13 
Fitcu, Joun H., c/o Cardinal Dairies, Cyn- 
thiana 
Foster, JAMES D, 730 Rose St., Lexington 
Foster, JoHN W., Dairy Dept., Univ. of 
Ky., Lexington 


FreeMan, THEO. R., Dairy Section, Univ. of 
Ky., Lexington 
Harpesty, T. C., 1127 W. 2nd St., Owens- 


boro 
“Hixson, E. L., Pet Milk Co., Mayfield 
*JoHNSON, JAMES, Rt. 1, Water Valley 
*JoHNSON, Ropert T., 1254 8. Floyd, Louis- 
ville 
MENNEN, K. E., Armour Creameries, Louis- 
ville 
Morrison, H. B., Dairy Dept., Univ. of Ky., 
Lexington 
Seatu, D. M., 106 Dairy Bldg., Univ. of 
Ky., Lexington 
Sims, Arvy G., c/o J. E. Sims, Mayfield 
SumME, Joun J., 224 E. 20th St., Covington 
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Student Affiliates: 


ANTLE, GEORGE, 508 Colorado St., Louisville 

Busu, LINNVILLE, 104 George St., Winches- 
ter 

ConraD, RUSSELL, Burlington 

Cowan, WILLIAM G., Rt. 2, Ewing 

CurTSINGER, THoMAS A., P.O. Box 1521, 
Univ. of Ky., Lexington 

Donono, Harry, 215 Waller Ave., Lexington 

Evans, Butler 

FreEAS, GEORGE, 450 Rose Lane, Lexington 

GARRETT, LANDON, Rt. 2, Waddy 


Hays, Rosert, 127 Warran Court, Lexing- 
ton 

Hunter, Kyiz, 534 Rose St., Lexington 

Linton, Frank, 303 E. Maxwell St., Lex- 
ington 

Rarpin, Burris, P.O. Box 1352, Univ. of 
Ky., Lexington 

SamMpues, Rupert N., 119 Gazette Ave., 
Lexington 

Rosert S., Rt. 5, Hodgenville 

SremMpPER, Karu, Rt. 3, Waynesburg 

THORNTON, Paut, P.O. Box 2832, Univ. of 
Ky., Lexington 


LOUISIANA 


Members: 


*ANDERSON, H. W., Ext. Dairyman, Univ. 
Sta., Baton Rouge 

BRANTON, CeciL, La. State Univ. Artificial 
Breeding Center, Box 8907, Univ. Sta., 
Baton Rouge 

Brown, CHar.es A., 841 Exposition Blvd., 
New Orleans 

*Burns, CuirTron W., Dept. of Agr., La. 
Polytechnic Inst., Ruston 

CatLoway, R. C., Univ. Sta., Baton Rouge 

CatuHcart, 8. L., Iberia Expt. Farm, Jeaner- 


ette 

Davis, C. C., 2618 Calhoun St., New Orleans 

Fryer, JENNINGS B. JR., Dairy Dept., La. 
State Univ., Baton Rouge 

GanTT, Paut E., Rosedale 

A. J. Dairy Dept., University 

Mitter, G. D., La. State Univ., P.O. Box 
7443, Baton Rouge 

NeEasHAM, E. W., La. State Univ., Univ. 
Sta., Baton Rouge 

*Patrick, THomas E., 2130 Stuart Ave., Ba- 
ton Rouge 

Rivers, Puiuip, Southwestern La. Inst., 
Lafayette 


Rovuagou, C. L., Dairy Dept., Southwestern 
La. Inst., Lafayette 

Rusorr, Louis L., Dairy Research, La. 
State Univ., Baton Rouge 

Ryan, C. E., P.O. Box 37, Shreveport 

*SmytTu, E. R., 4920 Moore Dr., New Orleans 

Syno.p, R. E., ¢/o J. T. Gibbons, Inc., P.O. 
Box 284, New Orleans 

*Warner, Ropert A., 1141 S. Grand S&t., 
Monroe 


Student Affiliates: 


CADWALLADER, J. M. Jr., 2874 Reymond 
Ave., Baton Rouge 
Ciayton, C. J., 632 Univ. Walk, Baton 


Rouge 

James, C. B., 2533 Jessamine Ave., Baton 
Rouge 

NELSON, BILty, Rt. 4, Ruston 

Newsom, M. H., Dairy Dept., La. State 
Univ., Baton Rouge 

Perkins, Epmunp, 652 N., 5th St., Baton 
Rouge 

Presson, Lynn L., County Agent’s Office, 
St. Francisville 


MAINE 


Members: 


Dickey, HowarpD, Univ. of Maine, Orono 

Dorsey, L. M., Dairy Div., Univ. of Maine, 
Orono 

TruE, Frank A., East Corinth 


Student Affiliate: 


Warp, GeRALD M., Rogers Hall, Univ. of 
Maine, Orono 


MARYLAND 


Members: 


Cairns, G. M., Dairy Dept., Univ. of Md., 
College Park 

Cary, C. A., 4605 Queensbury Rd., River- 
dale 

Caskey, C. D. Jr., Southern States Coop., 
2101 E. Fort Ave., Baltimore 30 

ConvERSE, H. T., Beltsville 

*ELLMORE, FRANKLIN, Dairy Husb. Dept., 
Univ. of Md., College Park 

Ety, Ray E., Bureau of Dairy Ind., Belts- 
ville 

En@uanp, C. W., 4408 Underwood 
Hyattsville 


GriFrrorD, JOHN, P.O. Box 389, Silver Spring 

Goutp, I. A., Dairy Dept., Univ. of Md., 
College Park 

Hansen, P. Arne, Dept. Bact., Univ. of 
Md., College Park 

Harpine, H. G., Natl. Dairy Prod. Research 
Labs., 1403 Eutaw Place, Baltimore 

*Herzio.os, B. C., Animal Husb. Dept., Univ. 
of Md., College Park 

Hier, Rosert A., Bureau of Dairy Ind., 
Beltsville 

Hopeson, R. E., 7006 Wake Forest Dr., 
College Park 

*TJACOBSEN, W. C., Bureau of Dairy Ind., 
Beltsville 
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JoHNSON, Bruce C., Dairy Husb. Dept., 
Univ. of Md., College Park 

LescurE, J. M., Fairfield Western Md. 
Dairy, Linden Ave., Baltimore 

Marty, Ivan H., Rm. 902, Municipal Bldg., 
Baltimore 

MATTHEWS, CHARLES A., Bureau of Dairy 
Industry, Beltsville 

McDona?D, CHARLES S., 1762 Overlook Dr., 
Silver Spring 

McE.tweg, H. W., 201 Reynolds Ave., Ha- 
gerstown 

MeEcHAM, C. Marion, 2503 Taylor Ave., 
Baltimore 

METCALF, KENNETH L., Box 459, Frederick 

Moore, L. A., Bureau of Dairy Ind., Belts- 
ville 

*Pou, JoHN W., Dairy Dept., Univ. of Md., 
College Park 

Roserts, Henry E., Mt. Aarat Farms, Port 
Deposit 

*SAARINEZ, PELLERVO, Animal Husb. Dept., 
Univ. of Md., College Park 

*Sami, MuHamMMaAD, Animal Husb. Dept., 
Univ. of Md., College Park 

*ScHABINGER, J. R., Asst. County Agent, 
Westminster 


SENGER, Marvin E., Dairy Dept., Univ. of 
Md., College Park 

SHaw, JosePH C., Univ. of Md., College 
Park 

SHEPHERD, J. B., 9528 49th Ave., Berwyn 

SreceL, Maurice, 15 S. Gay St., Baltimore 

Srzremunp, H. B., Hendler Creamery Co., 
1100 E. Baltimore St., Baltimore 

Stout, Ropert E., 4206 53rd Ave., Apt. A, 
Bladensburg 

Sykes, F., Bureau of Dairy Ind., 
Beltsville 

Tuomas, J. WmM., Bureau of Dairy Ind., 
Beltsville 

TREBLER, H. A., 14 E. Chase St., Baltimore 

WEATHERBY, Epwin J., 8501 Greenwood 
Ave., Takoma Park 


Student Affiliates: 


Eckets, August ERNEST, 1709 E. 31st St., 
Baltimore 

HaAZLEwoop, FrRep, 5504 Fairglen Rd., Chevy 
Chase 

Suutrumpr, Ropert J., Ve 10-B, College 
Park 


MASSACHUSETTS 


Members: 


ABRAHAMSON, Cart E., 45 Queen St., Frank- 
lin 


ARCHIBALD, JOHN G., Animal Husb. Dept., 
Univ. of Mass., Amherst 
BIRDSEYE, CLARENCE, Eastern Point Blvd., 
Gloucester 
BoaRDMAN, WILLIAM, 175 Montgomery Rd., 
Westfield 
BurkE, EpMuND W., Lyndonville Creamery, 
86 Elm St., Watertown 
CAMPBELL, P. A., Eastern States Farmers 
Exchange, W. Springfield 
Cort, JosEPH C., 41 Fremont St., Boston 
DANGEL, PHOENIX N., Kendall Mills, Wal- 
pole 
Fay, A. C., H. P. Hood & Sons, 500 Ruther- 
ford Ave., Boston 
*FINNEGAN, E. J., Dairy Dept. Univ. of 
Mass., Amherst 
Fouey, Ricuarp C., Stockbridge Hall, Univ. 
of Mass., Amherst 
FRANDSEN, J. H., Univ. of Mass., Amherst 
FREEMAN, STANLEY L., 419 Spring St., W. 
Bridgewater 
*GarEY, Cory C., Flying Horse Farm, South 
Hamilton 
Gaunt, STANLEY N., Stockbridge Hall, Univ. 
of Mass., Amherst 
*GUIMOND, ARTHUR C., 359 Robeson St., Fall 
River 
*HANKINSON, D. J., Dairy Ind. Dept., Univ. 
Mass., Amherst 
*HawkKIns, V. M. Jr., 53 Pleasant St., Sharon 
Hotmes, ArtHuR D., Univ. of Mass., Am- 
herst 
Howarp, Haruan A., 750 N. Pleasant St., 
Amherst 


Rospert H., 153 Malden St., 
Worcester 

KENDALL, C, DONALD, 29 Craiwell Ave., 
Springfield 

*LARKIN, E. P., Dairy Dept., Univ. of Mass., 
Amherst 

Linpquist, Harry G., Dairy Ind. Dept., 
Mass. State College, Amherst 

LytTHGor, HERMANN C., 36 Fair Oaks Ave., 
Newtonville 60 

Marcus, THEODORE, 577 Blue Hill Ave., 
Roxbury 

MuELLER, W. 8., Dairy Ind. Dept., Univ. 
of Mass., Amherst 

Netson, D. H., Dairy Ind. Dept., Univ. of 
Mass., Amherst 

*ReED, FRANK H., 53 Federal St., Wayside 
Farm Creamery, Greenfield 

*Renour, HENRY, Robin Farm, Belchertown 

Rice, V. A., Univ. of Mass., Amherst 

*RoseE, JOHN P., 11 North St., Haverhill 

SeLpy, H. W., United Farmers Corp., 
Charlestown 

SHRADER, J. H., Eastern Nazarene College, 
Wollaston 

SIBLEY, JOHN R., Spencer 

SmirH, ALBERT W., United Dairy System, 
Springfield 

SMITH, CHESTER G., Box 141, Hadley 

*STEVENS, KENNETH M., 121 Randolph St., 
N. Abington 

*Stitts, T. G., H. P. Hood & Sons, 500 
Rutherford Ave., Boston 

*Tootey, Harry C., Health Dept., Pittsfield 

Watts, C. C., H. P. Hood & Sons, Research 
Dept., 56 Roland St., Boston 

Warp, Ruet E., Eastern States Farmers 
Exchange, Springfield 
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Watson, JAMts G., New England Home- 
stead, Springfield 

WHITWworTH, JOHN, 40 Garland St., Melrose 

*WitbE, H. G., Highlawn Farm, Lenox 

WILLMANN, ALFRED, 165 Clifton St., Bel- 
mont 

WIsE, RoBertT, Natl. Ice Cream Co., 166 
London St., E. Boston 


Student Affiliates: 


BLANCHARD, J. 50 Hollywood 
St., Worcester 

Buss, THomas K. Jr., 697 Park St., Attle- 
boro 

Boy.e, Ricwarp S., 30 Maple Terrace, W. 
Springfield 

CAMPBELL, RAgMOND W. J., 45 Carruth St., 
Dorchester 

CASH, CLARENCE D., 39 Conway St., Green- 
field 

CRANE, Francis R., 111 Cottage St., Leo- 
minster 
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DeYounc, Raymond C., 31 Bayview St., 
North Weymouth 

Rosert, 3 Sheldon St., Haverhill 

GANTMAN, MILTON, Box 41, Essex Sta., 
Boston 

Goxcr, KEMAL, 95 E. Pleasant St., Amherst 

GRIFFIN, PATRICK, 97 Grove St., Winchester 

JoHNSON, ALBERT R., R.F.D. 1, Lowell 

KRonick, Davin, 65 Chestnut St., N. Adams 

Larpson, Myron R., 14 Hudson 8&t., 
Worcester 

LeBeau, KENNETH D., 67 Lowell Rd., 
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444 Raymond Blvd., Newark 

Titus, Harry W., Lime Crest Research Lab., 
R.D. 1, Newton 

TREGURTHA, JAMES D., Newark Milk & 
Cream Co., 26 Bridge St., Newark 

VAHLTEICH, H. W., ¢/o Best Foods Ince., 
Bayonne 

Watpron, Marc C., Califon 

— Mark, 239 Beechwood Rd., Ridge- 
woo: 

Wiaein, STANLEY H., R.F.D. 2, Newton 


Student Affiliates: 


CocHRAN, RicHArD F., 93 Grand Ave., Wash- 
ington 

Conover, JoHN H., 16 N. Mountain Ave., 
Montelair 

CRUVER, RoBERT, 155 Prospect Place, Bound 
Brook 

DECKER, CLAYTON, Poniton Farm, R.D. 3, 
Bridgeton 

NotTTer, WILLIAM, Village Road, New 
Vernon 

Post, THEODORE, R.F.D. 2, Sussex 

Potter, ALBERT A., c/o De Neef, Branch- 
ville 

RaHNER, Erwin, 12 Stamford Ave., W. 
Orange 

ScHEROLZ, JoHN, 36 Lawrence Ave., W. 
Orange 

SHaw, Samvuet L., 128 Forest St., Belle- 
ville 

TREGURTHA, JAMES D., 40 Claremont Ave., 
Bloomfield 

Wricut, GrorGe, Box 17, Salem 


New MExIco 


Members: 


CuNNINGHAM, O. C., Dairy Dept., College of 
Agr., State College 

JENTGEN, WALTER F., c/o Prices Creameries, 
Ine., Portales 

Reeves, CaA.VIN B., Dairy Dept., N. Mex. 
A & M College, State College 

*Sxaaas, 8. R., Dairy Dept., N. Mex. A & M 
College, State College 


TRETSVEN, WAYNE, Dairy Ind. Dept., N. 
Mex. A & M College, State College 


Student Affiliates: 


BIRCHALL, RicHarD P., Box 501, State 
College 

George, L. D., Box 905, Las Cruces 

GiustraP, J. W., Gen. Delivery, Las Vegas 
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New 


Members: 


ALBRECTSEN, RAYMOND, Cornell Univ., Ani- 
mal Husb. Dept., Ithaca 
Ayres, W. E., Dairy Ind. Dept., Cornell 
Univ., Ithaca 
BaRBER, FRANKLIN W., Natl. Dairy Re- 
search Labs., Oakdale, L. I. 
BartscH, WALTER C., 205 E. 24th St., New 
York 10 
Bayer, A. H., Dir. of Research & Product, 
Gen. Ice Cream Corp., 710 Eastern Ave., 
Schenectady 
Beaty, ANNABEL, Natl. Dairy Research 
Labs., Ine., Oakdale, L. I. 
Beautes, Louis J., Ouaquaga 
Bratry, Kemp, R.D. 2, Honeoye Falls 
BELL, Lewis S., Interlaken 
*Bennett, 8. R., Natl. Milk Sugar Co., Div. 
of Borden Co., Bainbridge 
Botwinik, LEONARD, 1288 East 10th St., 
Brooklyn 30 
Bowtine, G. A., Strathglass Farm, Port 
Chester 
Brant, C. G., Animal Husb. Dept., Cornell 
Univ., Ithaca 
BraDWAyY, ELIZABETH M., Borden Lab., 600 
N. Franklin St., Syracuse 
BratTTon, Ropert W., Animal Husb. Dept., 
Cornell Univ., Ithaca 
Brezp, Rosert 8., Agr. Expt. Sta., Geneva 
BreErETon, J. G., Sheffield Farms Co., 524 
W. 57th St., New York 
*BRESETTE, G. E., Robert Fulton Hotel, 228 
W. 71st St., New York 23 
BrowneELL, 8. J., Animal Husb. Dept., 
Cornell Univ., Ithaca 
Brownine, R. A., Park & Pollard Co., 356 
Hertel St., Buffalo 
Burke, JAMES D., Rt. 4, Ithaca 
BurRELL, Loomis, Cherry-Burrell Corp., 
Little Falls 
CaRNEY, Pavut E., 524 W. 57th St., New 
York 
*CARPENTER, Dion, R.D. 1, Alpine 
*CaRTER, WILMOT, Wing Hall, Cornell Univ., 
Ithaca 
Ciapp, Eimer E. Jr., N. Y. State Agr. & 
Tech. Inst., Canton 
CuaRIN, Davip X., c/o Oakite Prod. Inc., 
22 Thames St., New York 
CLEVELAND, CHARLES, Middletown Milk & 
Cream Co., Slate Hill 
— 8S. H., 1418 Center Blvd., Spring- 
el 
CoHEN, Haroup, 28 Oakman St., Rochester 
CoHEN, Isaac, 76 Myrtle Ave., Brooklyn 
CorDES, WILLIAM A., Sealtest, Inc., 230 
Park Ave., New York 17 
CRANDALL, T., N. Y. State College of Agr., 
Cornell Univ., Ithaca 
Daupere, A. C., Cornell Univ., Ithaca 
Davison, R. O., 31 Nassau St., New York 
Detwiter, B. H., The Borden Co., 350 Mad- 
ison Ave., Room 1115, New York 
DiaAMonD, MiILTon, 520 Washington Ave., 
Albany 


DvusBIN, ABRAHAM J., 336 W. End Ave., New 
York 23 

Eastwoop, H. 8., De Laval Separator Co., 
165 Broadway, New York 6 

Faust, Howarp P., 23 Roetzer St., Buffalo 
1l 

FisH, Mitton H., South Edmeston 

Foote, Ropert H., Animal Husb. Dept., 
Cornell Univ., Ithaca 

FREIDMAN, AARON, 327 Central Park West, 
Apt. 5E, New York 25 

GarRMAN, Victor C., 1 Waverly Place, Al- 
bany 

Gavin, JosePH S., Gavin Dairy Lab., 200 
Stockbridge, Buffalo 7 

Griumorg, L. N., 1009 Chamber of Commerce 
Bldg., Buffalo 

GRAHAM, RUSSELL A., 146 Brampton Rd., 
Syracuse 

GrezE, J. P., c/o Oakite Prod., 22 Thames 
St., New York 6 

GurDIAN, Max, 114 Cobb St., Ithaca 

GuTuriz, E. S., Cornell Univ., Ithaca 

HaMILTon, GrorGE B., 61 Broadway, New 
York 

HAMLIN, FRANK H., Paper Machine Co., 
Shortsville 

Harmon, E. M., ¢/o Natl. Dairy Council, 
437 5th Ave., New York 16 

Harris, THEODORE WM., Hinman Milking 
Machine Co., Oneida 

Herman, Victor, Kasco Mills, Inc., Waverly 

HENDERSON, CHARLES R., i Husb. 
Dept., Cornell Univ., Ithaca 

Henna, J. C., N. Y. State Agr. Expt. Sta., 
Geneva 

Herrineton, B. L., Dept. Dairy Ind., 
Cornell Univ., Ithaca 

Herro, ALEx G., Natl. Dairy Research 
Labs., Oakdale, L. I. 

HESSELSCHWERDT, FRED H., Coop. G. L. F. 
Mills, Ine, Buffalo 

Hiteman, J. L., Dairymen’s League, 810 
Eurnett, Syracuse 

Hinker, LutHer D., Natl. Dairy Research 
Labs., Ine., Oakdale, L. I. 

Houuanp, Rosert F., Dairy Dept., Cornell 
Univ., Ithaca 

Hopson, Georce H., South Road, Millbrook 

Hoynak, P. X., c/o Refined Syrups & 
Sugars, Yonkers 

JANSEN, J. F., 1 Union St., Oneonta 

JOHNSON, ARNOLD H., Natl. Dairy Research 
Labs., Ine., P.O. Box 97, Oakdale, L. I. 

JoHNson, Maurice A., 103 E. York St., 
Ithaca 

Jupxins, H. F., 230 Park Ave., New York 

7 


Kern, CuyveE L., 11 W. 42nd St., 21st Floor, 
New York 18 

Kreps, ApAM, 341 Washington Ave., Oneida 

KissEN, BENJAMIN, Hygrade Foods Prod. 
Corp., 30 Church St., New York 7 . 

Kwaysi, Georce, Dairy Ind. Bldg., Cornell 
Univ., Ithaca 

Koerver, C., 524 Waverly Ave., Brooklyn 


— 
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Kostkowsky, Frank V., Dairy Bldg., 
Cornell Univ., Ithaca 
Kratzer, Cart R., Borden Co., Arcade 


Kravitz, Max, 133 Gorham St., Canan- 
daigua 
Kruxkovsky, V. N., Dairy Ind. Dept., 


Cornell Univ., Ithaca 

Lams, LELAND W., 213 E. Seneca St., Ithaca 

Larson, C. W., Genl. Ice Cream Corp., 
Buffalo 3 

Lazarus, N. E., 266 Bryant St., Buffalo 9 

LesBerR, Henry, 810 Burnett, Syracuse 

LEHMKUHL, HENRY, 73 Howell St., Roches- 
ter 7 

List, W. H., Assoc. of Ice Cream Mfgrs., 
Hotel Pennsylvania, 7th Ave., New York 

Loosu, J. K., Animal Nutr. Lab., Cornell 
Univ., Ithaca 

LuNDSTEDT, Erik, 16 Parkway, Goshen 

Marcu, RicHarD, The Knoll, c/o A. H. 
Treman, Ithaca 

MARCUSSEN, WILLIAM H., The Borden Co., 
350 Madison Ave., New York 17 

Marquarpt, J. C., 14 Maxwell Ave., Geneva 

Masvrovsky, B. I., 2784 Morris Ave., 
Bronx 58 

Maynarb, L. A., U. 8S. Nutr. Lab., Tower 
Rd., Corneli Univ., Ithaca 

McCuHeEsney, E. R., Fairmont Creamery Co., 
Buffalo 

MownraD, Karu J., Chr. Hansea’s Lab., Inc., 
Little Falls 

Mook, D. E., 32 Secor Rd., Scarsdale 

Morrison, F. B., Animal Husb. Dept., 
Cornell Univ., Ithaca 

MusHer, Sipney, 250 W. 57th St., New 
York 19 

Myers, E. M., N. Y. School of Agr., Alfred 

Myers, R. P., Natl. Dairy Research Labs., 
Oakdale, L. I. 

Naytor, H. B., Dairy Ind. Dept., Cornell 
Univ., Ithaea 

NewMay\, P. E., Beacon Milling Co., Cayuga 

Norris, L. C., Rice Hall, Cornell Univ., 
Ithaca 

NortH, C. E., 23 E. 26th St., New York 10 

Owen, Tuomas S., Dailey Mills Inc., Ex- 
change Natl. Bank Bldg., Olean 

PALEY, CHARLES, ¢/o Certified Labs., Inc., 
19 Hudson St., New York 13 

Payne, Ira G., Box 1259, Albany 

Puietcuer, F. H., L. I. Agr. & Tech. Inst., 
Farmingdale 

Powers, A. J., Borden’s Farm Products Co., 
Ine., Lab. Dept., 90 Third Ave., Brooklyn 

QUENCER, ARTHUR B., 620 12th Ave., New 
York 19 

RANDALL, WALDO W., Mount Sinai 

Rew, J. THomas, Animal Husb. Dept., 
Cornell Univ., Ithaca 

Ricuarps, R., Wing Hall, Cornell 
Univ., Ithaca 

Riees, L. K., Natl. Dairy Research Labs., 
Ine., Oakdale, L. I. 

Rosertson, A. H., Director of State Food 
Lab., N. Y. State Dept. of Agr. & Mkts., 
State Office Bldg., Albany 
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Ross, Harry ALBERT, Bureau of Econ., The 
Borden Co., 350 Madison Ave., New York 

Ross, H. E., Cornell Univ., Ithaca 

SCHAEFER, 0. G., Room 2304, 420 Lexington 
Ave., New York 17 

SCHNEIDER, Arkport 

Epwin L., Churchville 

SEyMourR-JONES, FRANK L., The Borden Co., 
350 Madison Ave., New York 17 

SHERMAN, J. M., Dairy Ind. Bldg., Ithaca 

Smiru, C. A., Speciai Prod. Dept., Stand- 
ard Brands, Ine., 595 Madison Ave., New 
York 22 

SPALDING, Rospert W., Dept. of Animal 
Husb., Cornell Univ., Ithaca 

Speaks, CHARLES, Milk Ind. Foundation, 
Chrysler Bldg., New York 

Stark, C. N., Dairy Bldg., Cornell Univ., 
Ithaca 

Stover, Oscar H., Hubbard Road, East 
Aurora 

SrracHan, R. C., 89 East Ave., 9th Floor, 
Rochester 

C. G., ¢/o Supplee Research Corp., 
Bainbridge 

Swanson, J., Distillation Prod., 
Inec., 755 Ridge Rd., W. Rochester 19 

TartBy, G. W., Animal Husb. Dept., Cornell 
Univ., Ithaca 

Tavs, JoEL, 40 E. 17th St., Brooklyn 26 

Tuompson, C. E., The Borden Co., 15 Ren- 
wick St., New York 

THompson, E. C., 1792 E. 22nd S&t., 
Brooklyn 

TIEDMAN, WALTER VON DOHLEN, 10 Lincoln 
Ave., Delmar 

TsaRrks, Epw. A., 52 Main St., Port Wash- 
ington, L. I. 

TRIMBERGER, GEORGE W., Animal Husb. 
Dept., Cornell Univ., Ithaca 

Turk, KENNETH L., Dept. of Animal Husb., 
Cornell Univ., Ithaca 

Van STRANDER, FREDERIC, 110 Stone St., 
Oneida 

VoRPERIAN, JOHN H., 117 Park Lane South, 
Kew Gardens, J.. I. 

Watts, G. C., Special Prod. Dept., Stand- 
ard Brands, Inc., 595 Madison Ave., New 
York 22 

*WasHBON, W. E., 97 Kent Blvd., Salamanca 

T. P. Jr., Bellevue Dairy, 
729 Broadway, Schenectady 

WesstER, H. G. JR., ¢/o Dairylea Milk Pred. 
Ine., Wurz Ave., Utica 

WEINBERGER, Ropert I., 951 Carroll St., 
Brooklyn 

WEISSMAN, D. M., 36048 34th St., Long 
Island City . 

WeEntTWorTH, W. A., c/o The Borden Co., 
350 Madison Ave., New York 17 

West, GrorGe A., Rochester Health Bureau, 
44 Marshall St., Rochester 

Wuiraker, R., Natl. Dairy Research Labs., 
Oakdale, 

Waitt, James C., Dairy Bldg., Cornell 
Univ., tthaca 

WILLIAMS, ALEXANDER W., Room 1701, 
Borden Co., 350 Madison Ave., New York 


CIRCULATION OF THE JOURNAL 


WittMAN, H. A., Animal Husb. Dept., 
Cornell Univ., Ithaca 

Witson, Logan T., The Borden Co., 35¢ 
Madison Ave., New York 17 

Winnine, Ross J., 524 W. 57th St., New 
York 19 


Student Affiliates: 


APICELLA, JOSEPH N., 
Roosevelt 

Bogart, ALBERT, 1739 Dahill Rd., Brooklyn 
23 


72 Woods Ave., 


BUZzELLI, FRANK G., 527 19th St., Niagara 
Falls 

CoLtIns, WILLIAM, Animal Husb. Dept., 
Cornell Univ., Ithaca 

Das, B. G., 210 Linden Ave., Ithaca 

DEMNITZ, PETER E., 206 College Ave., Ithaca 

FLEISCHMAN, FREDERICK F. 127 N. 
Quarry St., Ithaca 

GARBE, Epwin, 50 Elgin Rd., Valley Stream 

GrsBons, AUSTIN P., 130 Dryden Rd., Ithaca 

GREEN, WILLIAM ITI, 1701 Union St., Sche- 
nectady 6 

GRENCI, JOE, 63 Lux St., Rochester 5 

Hovey, Gzorce A., 9 Woodland Ithaca 

JAKEMAN, Brooks R., Bellain Ave., Har- 
rison 

JORDAN, WILLIAM K., 708 E. Buffalo St., 
Ithaca 

KANE, GINJA GANGERDHAR, c/o C. M. Me- 
Cay, Dairy Bldg., Cornell Univ., Ithaca 

Lopp, Frank J., 461 11th Ave., New York 
18 

Mariott, DonaLD DapE, 16 Randall St., 
Cortland 

McCapam, Lynpon W., 408 Ford St., Og- 
densburg 


NorTH 


Members: 


ARBUCKLE, W. S., Animal Ind. Dept., N. C. 
State College, Raleigh 
Arey, J. A., State College Sta., Raleigh 
*BRACKETT, CHARLES E., c/o Kraft Foods 
Co., W. Jefferson 
CLEVENGER, W. L., Dairy Dept., State Col- 
lege, Raleigh 
*CLINE, G. B., Box 29, Chapel Hill 
CoLvARD, DEAN W., Dairy Husb. Dept., N. 
C. State College, Raleigh 
Exuuiott, F. I., Animal Husb. Dept., State 
College, Raleigh 
Farres, E. W., Coastal Plain Sta., Willard 
GorortH, Howard J., Coble Dairy Prod., 
Lexington 
GRINNELLS, 
Raleigh 
HitTon, J. H., N. C. State College, Raleigh 
Kennepy, W. L., A & T College, Greensboro 
*Krimeey, A. C., Ext. Dairyman, N. C. State 
College, Raleigh 
Lucas, Henry L. Jr., Inst. of Statistics, N. 
C. State College, Raleigh 
*Morrow, A. R., 2051 Sharon Lane, Charlotte 
7 


Cc. D., State College Sta., 
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McMaHan, JAMES, 
Albans, L. I. 
Meser, LAWRENCE R., 
Ave., The Bronx 67 
Murray, WILLIAM THOMAS, 2 Thornwood 
Lane, Roslyn Hts., L. I 

MusGRAvVE, STANLEY D., Animal Husb. 
Dept., Cornell Univ., Ithaca 

NEWLANDER, Haroup A., 238 Linden Ave., 
Ithaca 

PENCE, JOHN T., 820 South Ave., Horse- 
heade 

PETERSON, JOHN B., Animal Husb. Dept., 
N. Y. State College of Agr., Ithaca 

ROSENBERG, ALVIN S., 161 Nott Terrace, 
Schenectady 

SHAUL, JOHN, Forest Home, ¢/o Prof. King, 
Ithaca 

Suire, W. J. Jr., Dairy Ind. Dept., Cornell 
Univ., Ithaca 

Srein, Frep, 45 Park Terrace, New York 34 

Stowe, James R., 105 E. Decker St., Johns- 
town 

THEOKAS, Diontsios A., 671 E. Tower Rd., 
Ithaca 

Tomaino, Frank A., 634 Elizabeth 8&t., 
Utica 

TowLe, Epmunp J. 311 S. Manning 
Blvd., Albany 

Tucker, CHARLES W., 9241 173rd &t., 
Jamaica 3 

Waener, Paut F., 527 Northland Ave., 
Buffalo 

Wagner, RicHarD G., Animal Husb. Dept., 
Cornell Univ., Ithaca 

WEDEEN, Marvin M., 203 Eastwood Ave., 
Ithaca 

Youne, Haroup, 12 Nelson Ave., Ossining 


114 176th St. St. 
3120 Bainbridge 


CAROLINA 


W. Cart, 2711 Rosedale Ave., 


*ORDERS, 
Raleigh 

Roserts, W. M., Animal Ind. Dept., N. C. 
State College, Raleigh 

Rurrner, R. H., Animal Husb. Dept., State 
College Sta., Raleigh 

SPECK, Marvin L., Animal Ind. Dept., N. 
C. State College, Raleigh 

SrropeL, Davip R., Dairy Div., Dept. of 
Agr., Raleigh 

Waueu, R. K., Animal Ind. Dept., N. C. 
State College, Raleigh 

Wynn, Rosert L., Box 68, A & T College, 
Greensboro 


Student Affiliates: 


Buanton, LeonarD F., Animal Ind. Dept., 
N. ©. State College, Raleigh 

Cotvarp, CHARLES D., Animal Ind. Dept., 
N. C. State College, Raleigh 

Costitow, RatpH N., Animal Ind. Dept., 


N. C. State College, Raleigh 

Jarvis, R. N., Animal Ind. Dept., N. C. 
State College, Raleigh 

McLaveuuin, A. L., Animal Ind. Dept., N. 
C. State College, Raleigh 
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REDFERN, RoBerT B., Animal Ind. Dept., N. 
C. State College, Raleigh 
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SHumaAKER, M. L., Animal Ind. Dept., N. 
C. State College, Raleigh 


NortH DaKoTA 


Members: 


Beck, Lyte D., Dairy Husb. Dept., N. Dak. 
Agr. College, Fargo 

BLAND, Harvey, 208 7th Ave. N. W., 
Mandan 

Espe, Dwicnt L., Dairy Husb. Dept., N. 
Dak. Agr. College, Fargo 

Gaauaas, R. F., U. 8. Dairy Sta., Mandan 

JENSEN, C., Dairy Husb. Dept., N. D. Agr. 
College, Fargo 


OHIO 


Members: 


ALEXANDER, C. B., Akron Pure Milk Co., 
273 Bowery St., Akron 8 
Autmy, E. F., Dept. of Agr. Chem., Ohio 
State Univ., Columbus 10 
ALTER, JOHN R., 2246 Barrymore Ave., 
Columbus 3 
ANDERSON, O. E., Ohio Dairy Prod. Assoc., 
5 E. Long St., Columbus 15 
ArmMstTronG, T. V., 44 E. Frambes Ave., 
Columbus 
Bascock, WAYNE, 945 Berdan Ave., Toledo 
BacuTe., R. T., The Borden Co., 1112 E. 
Tuscarawas St., Box 790, Canton 
BaIsLER, WALTER R., 642 McClurg Rd., 
Youngstown 
Baker, Neu R., 239 W. Spring St., Colum- 
bus 15 
Baur, L. 8., 653 Glenmount Ave., Colum- 
bus 2 
Beck, ALFRED J., 258 Grandview Ave., 
Wadsworth 
BELL, Henry, c/o A. W. Bell, Peninsula 
BENNETT, C. L., ¢/o Matthews-Frechtling 
Dairy Co., 2363 St. James Ave., Cincin- 
nati 
Bera, E. K., R.R. 1, Copley 
*BICHSEL, WILLIAM J., 139 2nd St. N.W. 
New Philadelphia 
Buack, F. V., ¢/o Black’s Creamery, 1375 
W. Park Ave., Piqua 
Buack, Ropert, N. Canton Dairies, Inc., 
North Canton 
BuackMaAN, C. D., Ohio State Univ., Colum- 
bus 10 
- Giupert M., 132 E. Court &t., 
Urbana 
BRADFIELD, R. W., Snider Dairy, Baltimore 
BrRaKEL, WILLIAM J., Plumb Hall, Ohio 
State Univ., Columbus 10 
Burewa.p, L. H., Dairy Tech. Dept., Ohio 
State Univ., Columbus 10 
Burkey, L. C., Creamery Pkg. Mfg. Co., 
500 Broadway, Toledo 
CAMPBELL, E. E., White Mountain Creamery 
Co., 124 W. Wayne St., Lima 
CAMPBELL, F. M., Andalusia Dairy Co., 
Salem 
CaRMEAN, MaTTHEw E., The Borden Dairy, 
Marion 


*Ketiy, Ropert O., Dairy Dept., N. Dak. 
Agr. College, Fargo 

OLSON, CLARENCE C., Dairy Div., NDAC., 
Fargo 


Student Affiliates: 


Pye, J. L., Gen. Delivery, Mandan 
Spoorer, JAMES P., N. Dak. Agr. College, 
State College Sta., Fargo 


CAVANAUGH, J. F., American Jersey Cattle 
Club, Columbus 15 

CHARLES, DoNALD A., 1132 Piermont Rd., 
Cleveland 2 

CHRYSLER, L. H., 322 S. Roys Ave., Colum- 
bus 

Compton, Ernest, Field Manager, Isaly 
Dairy, 2800 N. High St., Columbus 2 

Cook, Paut L., 2969 Mountview Rd., Col- 
umbus 

Corn, ORVILLE, Meyer Dairy Prod. Co., 3051 
E. 63rd St., Cleveland 

DANIELS, PAUL, Flordell Farms, Kenton 

Davis, Mykon E., Beatrice Foods Co., 153, 
Germantown, Dayton 

DeEN.INGER, H. E., 809 Quimby Ave., Woos- 
ter 

Dennis, J. DreExeEL, 1441 Plain Ave. N. E., 
Canton 4 

Drexn.t, M. W., 275 Pleasant Valley Rd., 
Cleveland 9 

Dissty, L. P., 3068 W. 106th St., Cleveland 
11 


Dopp, D. R., 201 Townshend Hall, Ohio 
State Univ., Columbus 10 
Drain, H. D., Borden’s Dairy, 934 Grant 
St., Akron 
DRAKE, Max, Tiffin 
DrEYER, VirGit O., 219 E. 5th St., Dayton 2 
DRUSENDAHL, L. G., 1311 Arlington Rd., 
Lakewood 7 
EsRiGHT, JAMES R., 126 Chatham Rd., 
Columbus 2 
ELLswortH, Perry R., 592 E. Beechwold, 
Columbus 
Ers, J. HorrmMan, 1697 Berkshire Rd., 
Columbus 8 
*EsSHELMAN, RUSSELL H., Hess & Clark, Inc., 
Ashland 
Ety, Forpycrt, Dairy Husb.* Dept., Ohio 
State Univ., Columbus 10 
*Forses, BENJAMIN F., Brecksville 
Frourine, Paut R., Chagrin Falls 
Frourine, W. O., Box 232, Chagrin Falls 
GarreTT, O. F., M & R Dietetic Labs., Inc. 
585 Cleveland Ave., Columbus 16 
GesHarpt, H. T., Rt. 5, Marysville 
GiumorE, L. O., Dairy Husb. Dept., Ohio 
State Univ., Columbus 10 
*GREINER, Frep J., 954 King Ave., Columbus 
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GuNTHER, GrorGeE E., 1829 E. 55th St., 
Cleveland 3 

HAMILTon, Haroup, R.R. 1, Burton 

HAMILTON, Rosert, Willard Dairy, Willard 

Hamitton, T. Kune, Diamond Milk Prod., 
Ine., 315 Graham St., Columbus 

HarMaNn, THomas D., 325 S. Court St., 
Circleville 

Haynen, C. C., 438 N. Buckeye St., Wooster 

Hetwic, Joun H., College of Vet. Med., 
Ohio State Univ., Columbus 10 

Hisss, JoHN W., Ohio Agr. Expt. Sta., 
Wooster 

Ho.eski, CASHMERE, Oak Hill Rd., Rt. 1, 
Peninsula 

Ho.eEski, Frank, R.F.D. 1, Peninsula 

Hotm, Warp, Columbus Milk Dist. Assn., 

fF E. Gay St., Columbus 15 

JEWELL, R. M., 1103 E. Vine St., Mt. 
Vernon 

JoHNSTON, FLtoyp, American Jersey Cattle 
Club, 107 N. 6th St., Columbus 15 

JoHNSTON, W. L., Westerville Creamery Co., 
Westerville 

Karser, Haroup, 4871 Olentangy Rd., Co- 
lumbus 2 

KeEtioae, Richarp H., 1224 Alton Darby 
Rd., Columbus 4 

KENNEDY, Rouanp N., 165 N. Washington 
Ave., Columbus 16 

KEssELRING, L. M., Kesselring Dairy, 1559 
Triplett Blvd., Akron 6 

Knoop, C. E., Ohio Agr. Expt. Sta., Wooster 

Kocu, Irvine O., Borden Dairy & Ice Cream 
Co., Columbus 16 

Kouar, Raymonp E., 702 Broadway, Piqua 

Krauss, WituiaM E., Ohio Agr. Expt. Sta., 
Wooster 

Kritu, W. R., Vet. Clinic, Ohio State Univ., 
Columbus 10 

LEHMAN, LESTER, 1302 Irving Ave., Cleve- 
land 9 

LENGACHER, JOHN, Rt. 1, Dundee 

Lowe, Rosert W., 940 Washington Ave., 
Cuyahoga Falls 

Lupwickx, THomas M., Dairy Husb. Dept., 
Ohio State Univ., Columbus 10 

Lyman, J. F., Ohio State Univ., Columbus 
0 


1 

Mapp, GrorceE R., R.R. 1, Troy 

Marcy, CHARLES, Mt. Sterling 

Martin, Rosert L., Apt. C, 325 Union St., 
Newark 

McBripE, CHARLES GROVER, 2212 Glouster 
Rd., Columbus 12 

McCuureE, Ropert J., 1957 Coventry Rd., 
Columbus 8 

McGrew, C. D., Plumb Hall, Ohio State 
Univ., Columbus 10 

McMunn, Eart, 1013 Rockwell Ave., Cleve- 
land 14 

Meeks, BENTON, 12022 Lena Ave., Cleve- 
land 11 

Meister, ArTtHuR E., 650 Leonard S&t., 
Toledo 

Miter, Roy, R.R. 2, Canton 

Minpiine, LutHer E., 198 N. Roosevelt 
Ave., Columbus 9 


Monroz, C. F., Ohio Agr. Expt. Sta., 
Wooster 

Moorg, C. M., Cowles Detergent Co., 7016 
Euclid Ave., Cleveland 3 

NADELIN, EvuGENE PavL, 819 Quimby Ave., 
Wooster 

Nass, Ep, Canfield 

NisBeEt, J. C., Box 1614, Columbus 

Orting, H. E., 2701 Minerva Lake Rd., Co- 
lumdus 11 

Patton, Stuart, Dairy Tech. Dept., Ohio 
State Univ., Columbus 10 

*PaxTon, JOHN, 29 E. Norwich Ave., Co- 
lumbus 

Perkins, A. E., Exp. Sta., Wooster 

PrerrEeR, JOHN C., 7204 Montgomery S8t., 
Cincinnati 13 

PouUNDEN, WILLIAM D., Dairy Dept., Ohio 
Agr. Expt. Sta., Wooster 

Pratt, H. R., 226 Denison Ave., Elyria 

PuTNAM, DEXTER N., Prod. Testing Dept., 
ee Jersey Cattle Club, Columbus 

Ramsey, R. J., 21853 Cromwell, Rocky 
River Branch, Cleveland 

RATHBUN, GORDON P., 111 E. Forest St., 
Clyde 

RENICK, RaupH O., 13711 Milan Ave., E. 
Cleveland 

*RENNER, KENNETH R., Dairy Tech. Dept., 
Ohio State Univ., Columbus 10 

RwoapEs, Paut L., 2776 Albrecht Ave., 
Akron 

Ross, RicHArD M., Box 959, Columbus 16 

Sauispury, 8. M., Animal Husb. Dept., 
Ohio State Univ., Columbus 10 

ScHELLINGER, Kern K., 514 Woodbury 
Ave., Columbus 4 

ScHILLINe, R. L., R.R. 1, Farmersville 

Scuroer, C. J., 137 N. 8th St., Upper San- 
dusky 

SELL, C. G., 615 Dayton Ave., Springfield 

SEWELL, W. E., Procter & Gamble Co., M A 
& R Bidg., Ivorydale 17 

SHAFER, REED, Box 132, Greenville 

SHarrer, WESLEY A., 1937 Northwest Blvd., 
Columbus 

SHELTON, ELBERT M., Baker Labs., Inc., 
2000 W. 14th St., Cleveland 13 

SLaTrer, WALTER L., Dairy Tech. Dept., 
Ohio State Univ., Columbus 10 

SmirH, DUKE L., 2875 W. 130th St., Cleve- 
land 11 

SmiTH, JAMEs T., Box 5587, Cleveland 1 

SopKo, Paut M., c/o Isaly Dairy, 2800 N. 
High St., Columbus 2 

Sprague, A. L., Jackson Center Creamery, 
Jackson Center 

STARBUCK, RAYMOND R., Plumb Hall, Ohio 
State Univ., Columbus 10 

STANSBURY, JAMES L., 773 Bulen Ave., Co- 
lumbus 

STEINER, JOHN, Akron Pure Milk Co., 273 
W. Bowery St., Akron 

Stiver, Hue F., Rt. 2, Lewisbur 

StottTz, PHILLIP C., 1971 Concord Rd., Co- 
lumbus 
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STucKEMAN, Howarp W., Box 165, Kins- 
man 

SuTERMEISTER, L. A., The Red Wing Corp., 
Dayton 1 

Surron, T. S., Animal Husb. Dept., Ohio 
State Univ., Columbus 10 

SwINEHART, MICHAEL F., 3740 Carnegie 
Ave., Telling-Belle Vernon Co., Cleveland 
15 


THomAs, Ropert C., U.S. Pub, Health 
Serv., 3rd & Kilgour Sts., Cincinnati 

Titus, R. W., Control Lab., Nestles Milk 
Prod., Marysville 

TRAVER, LESTER, 206 Adrian St., Delta 

TUCKER, HUBERT, Worthington 

*TucKER, WALTER 8., 5015 Monroe St., Box 
129, Sta. B, Toledo 

Van Buren, RAupH, 15 Boehler St., Tiffin 

Vroman, V. S., Defiance Milk Prod. Co., 
Defiance 

Wacner, WILLIAM, Canal Fulton 

Way, H. O., 2403 Prospect Ave., Cleveland 
15 

Wear, C. G., 725 East Ave., Hamilton 

WEISER, H., Dept. of Bact., Ohio 
State Univ., Columbus 10 

WIicKHAM, J. C., 4227 W. 36th St., Cleve- 
land 

Witiarp, H. S., Dairy Tech. Dept., Ohio 
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Witson, Horace K., 330 E. Paint St., 
Washington C. H. 

WISCHHUSEN, J. F., 15031 Shore Acres Dr., 
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WOEBKENBERG, NORBERT H., 1345 Joseph 
St., Cincinnati 29 

WoopyarD, W. O., Cudahy Packing Co., 
Washington ©. H. 

ZIMMERMAN, HARLIE F., 2564 Portsmouth 
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CLAY, FRED, 1478 N. 5th St., Columbus 

Coss, Otis, 115 Garst, Dayton 

CONNELLY, RoBERT M., 27 Boulevard, Shelby 

CooPER, PAUL, 33 14th Ave., Columbus 

CRAPNELL, STEARNS B., Belle Center 

‘Curtis, THoMas A., 820 Bryden Rd., Co- 
lumbus 

FiscHer, JEssi£, Baker Hall, Box 219, Ohio 
State Univ., Columbus 10 

FiscHer, R. E., 354 E. Northwood Ave., 
Columbus 

Foor, Rosert, R.R. 2, Carroll 

‘Poster, DEAN, R.R. 3, London 


Fow er, WILLIAM, 609 Spruce St., Caldwell 

Fox, CARMEAN, 97 E. Maynard Ave., Co- 
lumbus 2 

Frost, Don, 208 Park Ave. 8. W., Canton 

Frye, J. B., 132 N. Sandusky St., Delaware 

GEIGER, HAROLD, 33 14th Ave., Columbus 

GIFFoRD, Myron L., Rt. 1, Galena 

Guass, DALE, 3377 Kenny Rd., Columbus 2 

HARPSTER, ROBERT, Jeromesville 

HAWTHORNE, Morris, 126 Chittenden Ave., 
Columbus 

HERSHBERGER, RUSSELL C., 126 W. Lane 
Ave., Columbus 

Hoover, Sip, 461 E. Sandusky St., Findlay 

Howe, Don, 2097 Summit St., Columbus 1 

HULLINGER, Bruce, 121 Northridge Rd., 
Columbus 1 

Jones, CHARLES L., 68 W. Maynard Ave., 
Columbus 2 

Kauapa, C. D., 96 MeMillan Ave., Columbus 

KISHMAN, GEorGE H., Rt. 2, Huron 

LADRACH, GENE, 1597 Neil Ave., Apt. A, 
Columbus 

Lanpo, J. C., 4494 Noble St., Bellaire 

LEIN, VERNON, 427 Linwood Ave., Colum- 
bus 5 

LEwis, JOHN, 1497 Perry St., Columbus 

LEWIS, RICHARD, 1497 Perry St., Columbus 

LONGHENRY, GEORGE W., 151 E. College 
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MarTIN, Forrest, 58 W. 10th Ave., Co- 
lumbus 

Maruvr, P. D., 125 W. 9th Ave., Columbus 
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Moore, WILBUR V., Pleasant City 
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PETERSON, RAYMOND D., 1925 E. Hudson 
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REVELOS, GEORGE, 133 W. Frambes Ave., 
Columbus 

Rice, ERNEST, 758 Amhust Rd. N. E., Mas- 
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ROSENBERGER, JAMES H., 22300 Parnell Rd., 
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RYSER, FRED, Sugar Creek 

SHIFFERMILLER, W. E., 8064 N. Main St., 
Dayton 

Smoots, EpwIN, 2382 Brentwood Rd., Co- 
lumbus 

SpranG, A., 342 N. Leighton St., 
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Columbus 1 
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bus 5 
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R., Dairy Dept., Okla. A & M, Garumn, Warne E., c/o Hawk Dairice, 2429 
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College, Stillwater 
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Tulsa 
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MocnHow, Car. R., Box 56, Bartlesville 

Morris, OrRvAL L., 721 S. Guthrie, Tulsa 
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O’HALLORAN, MERKLE, Box 158, Cordell 
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Scumipt, KENNETH F., 210 N. G St., 
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water 

StTan., RutH E., 408 Duck St., Stillwater 

STokKes, WILLIAM B., 406 Lewis, Stillwater 

SuMMErs, LEO M.,.209 W. 9th, Tulsa 

TAyLor, CecIL E., 420 Texas Ave., Wood- 
ward 

WALTER, PAuL, 240 Husband, Apt. 1, Still- 
water 

WEEKS, N. S., Unit 8, Apt. 10, Vet Village, 
Stillwater 


OREGON 
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*Branpt, Lewis C., 28 N, 22nd St., Corvallis 

Branpt, P. M., Oreg. State Agr. College, 
Animal Ind. Dept., Corvallis 

*Bryers, JoHN H., Dairy Dept., Oreg. State 
College, Corvallis 

ELLIKER, P. R., Bact. Dept., Oreg. State 
College, Corvallis 

Ewatt, H. P., 269 Dairy Bldg., Oreg. State 
College, Corvallis 

GrorGeE, J. 8., Tillamook County Creamery 
Assn., Tillamook 

*GRIMES, RANDALL E., Harrisourg 

Haag, J. R., Agr. Expt. Sta., Corvallis 

HANAWALT, EuGENE M., Box 58, Coos Bay 


Henry, W. W., Dairy Coop. Assn., 1313 
8S. E. 12th Ave., Portland 14 
HowELL, R. B., Rt. 1, Box 921, Expt. Sta., 
Astoria 
Jones, R., Dairy Dept., Oreg. State 
College, Corvallis 
Keyser, H. C., Dairy Supply Co., Inc., 506 
8S. E. Union Ave., Portland 
*Kuavs, Frep C., 138 S. Liberty, Salem 
*LONGWELL, BRYANT R., Consolidated Food 
Co., Cornelius 
MCKENzIE, FRED, Oreg. State College, Cor- 
vallis 
MILLER, DoNnaLp, Bact. Dept., Oreg. State 
College, Corvallis 
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Morse, Roger W., Ext. Dairyman, Oreg. 
State College, Corvallis 
Mountz, BENJAMIN W., 2845 N. E. 77th Pl, 
Portland 
Otoura, MoHAMED M., Animal Husb. Dept., 
Oreg. State College, Corvallis 
RIcHARDSON, GEORGE A., Dairy Husb., Oreg. 
State College, Corvallis 
*Rowe, Gorpon A., Rt. 4, Box 7, Corvallis 
Stein, Roy W., 1313 S. E. 12th St., Port- 
land 
Swanson, Epear H., 2829 8. E. Belmont 
St., Portland 15 
Wacconer, RALPH W., Box 333, Klamath 
Falls 
Wesster, Harry L., Clatskanie 
Witster, G. H., Dairy Husb. Dept., Oreg. 
State College, Corvallis 
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BALMER, ROBERT, 3751 S. E. 122nd Ave., 
Portland 

BatsarkA, Darius 8., Dept. Food Tech., 
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BERGER, PAvuL, Rt. 3, Albany 

Burcu, Isaac M., 953 Monroe St., Corvallis 

CorNE“'T, JOHN A. SR., 32 N. 26th St., Cor- 
vallis 

CowaiLL, Erwin R., Rt. 2, Box 363, Tigard 


CrousE, WALTER H., Rt. 4, Box 27, Grants 
Pass 

FISHLER, BERNARD R., 744 S. 14th St., Cor- 
vallis 

HANSEN, Hakowp W., Theta Xi, 15th & Van 
Buren Sts., Corvallis 

HENRY, WARREN, Prineville Creamery, 
Prineville 

Jacoss, B. L., Rt. 4, Box 181 Corvallis 

JENKENS, RANSOME, .Box 93, Gresham 

JOHNSON, CLARENCE E., 1116 Fairhaven, 
Apt. 6, Roseburg 

Kent, R. A., 330 N. 9th St., Corvallis 

Konar, M. R., May Flower Dairy, 2315 
Fairground Rd., Salem 

Lites, CHARLEs V., Rt. 1, Box 924, Venita 

Lurt, Dantet A., 4941 N. E. 14th Pl., Port- 
land 11 

Morean, WILBvrR, Rt. 1, Box 27, Woodburn 

Murrey, RopNney, 812 Pacific Terrace, 
Klamath Falls 

RAckuIFr, 534 8. Henry, Coquille 

Srreirr, Rospert, Weatherford Hail, Men’s 
Dorm, Corvallis 

TacG, Ropert, Rt. 1, Box 506, Warrenton 

WALTERS, ALLAN, Rt. 1, Box 314 A, 
Gresham 

Youne@, ORVILLE, 207 N. 21st St., Corvallis 


PENNSYLVANIA 


Members: 


AtmaQuistT, JOHN O., Dairy Husb. Dept., Pa. 
State College, State College 

ALWINE, WILBERT W., Somerset Pike, Johns- 
town 

ANDERS, HERBERT K., Agr. Ext. Assn., Box 
487, Williamsport 

ARNOLD, RicHARD N., R.D. 9, York 

AUSTIN, CARLTON J., Supplee-Wills-Jones 
Milk Co., 15 S. 34th St., Philadelphia 

BaRNHART, JOHN L., Swede Road, Norris- 


town 

Bream, A. LELAND, 141 Ridge Ave., State 
College 

BENNY, WALTER, 195 E. Main St., Bradford 

Boruannp, A. A., Dairy Husb. Dept., Pa. 
State College, State College 

BRACKE, GEORGE M., Rieck-McJunkin Dairy 
Co., 1345 Forbes St., Pittsburgh 

Brock, O. CaRLYLE, 519 E. 18th St., Erie 

Bryan, Paut 8., R.D. 1, Perkasie 

CLARK, JOHN I., DuBois Dairy Co., Dubois 

CLAxToNn, A. J., Meadow Gold Dairies, Inc., 
126 Denniston Ave., Pitts>urgh 

CouEE, OC. I., Phila. Inter-State Dairy Coun- 
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adelphia 
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State College, State College 
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burgh 26 
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GossER, 409 Warrington Ave., 
Pittsburgh 
GREENLEAF, FREDERICK M., 1724 Congress 
St., Allentown 
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GuERRANT, N. B., Pa. State College, State 
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*HADFIELD, WILLIAM A., Penn. Salt Mfg. Co., 
100 Widener Bldg., Philadelphia 
HAmor, WILLIAM A., Mellon Inst., 4400 
Fifth Ave., Pittsburgh 13 
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G. Warne, 575 N. Plum 
Lancaster 

Hipincer, Orvis, 204 Times Bldg., Penn 
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Horn, Davip WILBuR, Box 666, Bryn Mawr 
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413 S. Queen St., Lancaster 
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McGralIL, GERALD, 3010 N. 3rd St., Phila- 
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Scorr, JosePH C., R.R. 1, McCoy Rd., Me- 
Kees Rocks 
Serpt, Oakleaf Farm, Lansdale 
SHarrer, Harvey E., Dairy Husb. Dept., 
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TayLor, JoE Dairy Bldg., Pa. State Col- 
lege, State College 
Waker, H. S., 623 15th Ave., Bethlehem 
Watrous, G. H. Jr., Dairy Husb. Dept., 
Pa. State College, State College 
WEtcH, R. C., Wilbur Suchard Chocolate 
Co., Lititz 
WILLIAMS, PAut S., Dairy Bldg., State Col- 
lege 
Witson, H. KENNETH, 612 8. 24th, Sylvan 
Seal Milk Inc., Philadelphia 46 
Wooprurr, ALFRED C., 42 Locust Ave., 
Springfield 
ZIMMERMAN, Jos, A., Lehighton 


Student Affiliates: 


ANZOATEQUI, FERNANDO, 5044 Larechwood 
Ave., Philadelphia 

AULL, F. JR., Dairy Bldg., Pa. 
State College, State College 

BALDWIN, DONALD H., 417 E. Prospect St., 
State College 

BiseL, RicHarD 8., 908 Boyd St., Johns- 


town 

— JEANNE, 459 W. Pitt St., Bed- 
or’ 

CLossER, E. R., R.D. 4, Waynesburg 

CoLLINS, WILLIAM F., 108 Dairy Bldg., 
State College 

COLTERYAHN, CaRL A., 110 Brentridge Ave., 
Pittsburgh 27 

Cotvin, Harry W. JR., Ruthfred Acres, 
R.D. 2, Bridgeville 

GLENN H., 163 Martin St., Red 


| | 
. 
| x 


1100 JOURNAL OF DAIRY SCIENCE 


Cutp, R., 238 E. Foster Ave., 
State College 

DuNMIRE, RAYMOND A., McVeytown 
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Hoge, Ropert ARTHUR, 520 McKee S&t., 
State College 

Hooven, Norman W. JR., 1042 Windcrest, 
State College 

Huron, Frank W., 618 8. Pugh St., State 
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Warren 

LuxKacs, GEorGE P., R.D. 6, Mercer 

Mattick, JosEePH F., 210 S. Sparks St., 
State College 

Martick, Leonarp R., 210 S. Sparks St., 
State College 

Mayer, C. WM., Alpha Zeta Campus, State 
College 

McDANEL, JAY R., R.D. 2, Beaver Falls 

McKown, Rosert M., 827 W. College Ave., 
State College 

Davin, R.D. 1, Hooversville 

PAINTER, HERVEY M., Rt. 1, State College 

PETRUNCHIK, ANDREW, 427 Fifth St., Taylor 


RANCK, SAMUEL H., R.D. 7, Lancaster 

RoNNING, MAGNAR, Dairy Husb. Dept., Room 
206, Pa. State College, State College 

RUMBAUGH, FRANK H., 226 S. Frazier St., 
State College 

Sarr, KENNETH H., R.F.D. 1, Kane 

SHOPE, FRANK L., 236 E. Foster Ave., State 
College 

SMITH, ARNOLD U., 108 Dairy Bldg., State 
College 

SmiTH, VERNON T., JR., 615 Maple Ave., 
DuBois 

STaHL, GeorGeE R., Whitehall Rd., State 
College 

STEFFEN, JAMES E., 489 W. Fourth, Lewis- 
town 

STEIN, CHARLES M., 507 Curtin St., Osceola 
Mills 

STEWART, ANDREW, 520 Holmes St., State 
College 

Strunk, F. JRr., Torresdale, Box 
6018, Philadelphia 14 

SUTHERLAND, JACK K., 1801 Polk St., Ali- 
quippa 

TRUITT, GERALD B. JR., 622 W. Beaver Ave., 
State College 

Unanest, DonALp M., 113 N. Irvine St., 
Warren 

WASSELL, JOHN H., 103 E. Park St., State 
College 

WHEELER, RoBerT C., 38 W. Harrison St., 
Tunkhannock 

WILD\sSIN, Harry, 127 8, Bernard St., State 
College 

WILLIAMS, JESSE B., 206 Dairy Bldg., State 
College 

WILSON, JOHN C., R.F.D. 2, Beaver Falls 

YEATMAN, ARTHUR P., Sigma Phi Alpha, 
134 E, Foster Ave., State College 


PueErRTO Rico 


Members: 


BrENES, Luis Rivera, Agr. Expt. Sta., Rio 
Piedras 


MARTORELL, MIGUEL A., Box 28, Dorado 
WIEDEMER, ARTHUR, Dairy Manager, Puerto 
Rico Agr. Co., San Juan 22 


ISLAND 


Members: 


ARMSTRONG, RosBERT E., 102 Summitt St., E. 
Providence 
*ATwoop, JOHN W., R. I. State College, 
Kingston 
*BUCHANAN, JOHN O., R. I. State College, 
Kingston 
CAMPBELL, MASON, Kingston 
*Gray, A. B., 3 Oak St., Westerly 
*HAveNS, ELMER A., 511 Westminster St., 
Providence 
HENDERSON, B. W. JR., Fort Kearny, Saund- 
erstown 


Norton, CHiRLes L., R. I. State College, 
Kingston 

PERISHO, GEORGE D., R.R. 5, Greenville 

*SmiTH, T., 172 Berkshire St., 
Providence 


Student Affiliates: 


DeYoune, Raymonp C., 547 Academy St., 


Providence 
Swanson, Rosert G., 62 Waldron Ave., 
Cranston 10 


SouTH CAROLINA 

*BoweErs, TRUMAN S., Dairy Dept., Clemson 
College, Clemson 

BRANDT, GRAYDON W., Dairy Dept., Clemson 
College, Clemson 


Members: 


*BARNETT, GEORGE M., Dairy Dept., Clemson 
College, Clemson 
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*BRANNON, CARROLL C., Dairy Dept., Clemson 
College, Clemson 

BREAZEALE, THomas C. JR., Dairy Dept., 
Clemson College, Clemson 

“Coss, E. D., Pet Milk Prod. Co., Greenville 

*FLETCHER, J., McColl 

*GEE, GASTON, State Farm, Boykin 

GoopALe, B. E., Clemson College, Clemson 

*GULLEDGE, E. P, Gallison 

*HANCKEL, F. 8., ” Coburg Dairy, Charleston 

*HELLAMS, J. I., Greenwood Creamery Co., 
Greenwood 

*Hiers, JESSE C., c/o County Agent, Ander- 


son 
Hosson, W. M., Foremost Dairies, Spartan- 
burg 
*Kapp, oo P., Edisto Farms Dairy, Co- 
lumbia 
*KeEuLy, J. W., 110 Jackson St., Greer 
LaMastrr, J. P., Dairy Dept., Clemson Col- 
lege, Clemson 
*Lazar, JAMES T., Dairy Dept., Clemson Col- 
lege, Clemson 
Lomas, C. H., Clemson 


*LyKEs, H. P., Lykesland 

*LYLE, JOHN W. JR., Clemson 

*McGEE, RatpH H., Coburg Dairy, Charles- 
ton 

*McGrEGoR, RHETT, M., Lykesland 

*RuHopES, LUTHER M. Box 766, Orange- 
burg 

*SmiTH, CLIFFoRD T., Kinards 

*StrouD, W. CRAWFORD, Great Falls 

*WHISENHUNT, HENRY L., Mimosa Farm, 
Cope 


Student A fiiliates : 


Brown, C. G. JR., 608 Boulevard, Anderson 

Carter, L. D., Ehrhardt 

Causey, J. F., 146 Newman Circle, Clemson 

Frazer, 8S. M. JRr., 130 Columbia St., Chester 

Hagen, J. G., Box 457, Clemson College, 
Clemson 

Hurst, Victor, Dairy Dept., S. C. Agr. 
Expt. Sta., Clemson 

SHuMAN, C. M., Box 1186, Clemson 

Watson, C. K., Box 1464, Clemson 


SoutH DAKOTA 


Members: 


Ba.:TLE, EMERY, Box 3, College Sta., Brook- 
in 

ea D. F., Dairy Husb. Dept., S. 
Dak. State College, Brookings 

Cave, R. A., S. Dak, State College, Brook- 
ings 

Dracy, ARTHUR E., Dairy Husb. Dept., 8S. 

Dak. Coll. of Agrie., Brookings 

EDWARDS, WILLIAM CHAS., Tyndall 

*HANSEN, ’D. L. R., Ext. Dairyman, College 
Sta., Brookings 

*JoHNSON, LESLIE E., Animal Husb. Dept., 
College Sta., Brookings 

Ketty, P. L., Dairy Dept., State College 
Sta., Brookings 

LARSEN, DEAN Curis, S. Dak. State College, 
Brookings 


Hainss, A. L., 631 St. Charles, Rapid City 

ScHock, Atvin A., Dairy Husb. Dept., 
Dak. State College, Brookings 

ToTMAN, C. C., Dairy Dept., 8. Dak. State 
College, Brookings 


Student Affiliates: 


ANDERSON, WILLIAM, Dairy Dept., 8. Dak. 
State College, Brookings 

ANDRISEN, HArTNEY, Barracks 194, College 
Sta. , Brookings 

JoHNSoN, EnocH, Dairy Dept., S. Dak. 
State College, Brookings 

Natvig, NORMAN, Box 420, College Sta., 
Brookings 

OviaTT, Max, 810 12th Ave., S. W., Huron 


TENNESSEE 


Members: 


ARMSTRONG, W. H., 4222 S. Garden Rd., 
Knoxville 

Brew, JAMES D., 2023 Terrace Ave., Knox- 
ville 

*CARITHERS, R. L., 1019 E. Main St., Mur- 
freesboro 

CARRINGER, HERMAN N., Univ. of Tenn., 
Dairy Dept., Knoxville 

*CHAPPELL, CLYDE, Dis. Dairy Spec., Nash- 
ville 

CoLEBANK, L. O., Agr. Ext., Univ. of Tenn., 
Knoxville 

CoPELAND, LYNN, Univ. of Tenn., Nasuville 

*Doueuerty, A. F., Southern Dairies, 601 
Oak St., Knoxville 

FriEnD, L. 8., 1497 Union Ave., Unit 4, 
Memphis 

GARRECHT, HvuBERT, Klinke Bros, Dairy, 
2469 Summer Ave., Memphis 


Harrison, THOMAS B., 2307 Laurel Ave., 
Knoxville 
HERVEY, MARSHALL C., Animal Husb. Dept., 
Univ. of Tenn., Knoxville 
*Hur.ey, W. C., A & I College, Nashville 
Hutton, C. A., Box 1071, Knoxville 
LusH, R. H., Dairy Dept., Univ. of Tenn., 
Knoxville 
Lusk, JOHN W., Box 694, College Sta., 
Martin 
Mappox, JAMEs N., Lewisburg Dairy Sta., 
Lewisburg 
Moss, W. F., 4 Federal Bldg., Chattanooga 
Naive, J. B., Beverly Hills Sanatorium, 
Knoxville 
Overcast, Wooprow W., Dairy Ind. Dept., 
Univ. of Tenn., Knoxville 
Parsons, V. D., Box 1071, Knoxville 
REcorD, P, R., ¢/o Security Mills, Knoxville 
ROGERS, L. R., ” Lashbrooke Farms, Louisville 
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Rusis, JosepH A., 608 Shady Lane, Nash- 


ville 

Swanson, Eric W., Dairy Dept., Univ. of 
Tenn., Knoxville 

WruiE, C. E., Dairy Dept., Univ. of Tenn., 
Knoxville 
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Student Affiliates: 
Kuivke, W. B. III, 2477 Summer Lane, 
Memphis 
LANKFORD, M. P., Pet Milk Co., Greenville 
SKINNER, C, K., 2925 Natches Lane, Mem- 
phis 


TEXAS 


Members: 


Burns, CHARLEs F., Rt. 2, Sherman 
*CARDWELL, JOE T., Dairy Manuf. Dept., 
Texas Tech. College, Lubbock 
*CHAPMAN, WILLIAM E., Box 564, Wichita 
Falls 
DARNELL, A. L., Texas A & M College, Col- 
lege Sta. 
EISENSTEIN, PHILIP PIERCE, 2314 South 
Blvd., Dallas 
FEATRO, JOSEPH G., Dairy Husb. Dept., A 
& M College of Texas, College Sta. 
Fine, N. C., Animal Husb, Dept., Texas 
Tech. College, Lubbock 
*FRoEDCE, J. RALPH, Ft. Worth Poultry & 
Egg Co., Box 1537, Ft. Worth 
Gisson, G. G., Ext. Dairyman, College Sta. 
HArMON, L. G., Dairy Manuf. Dept., Texas 
Tech, College, Lubbock 
Heep, HERMAN F., Heep Jersey Farms, 
Buda 
Homeyer, W. C., Arrow Mills Inc., Box 
3012, Houston 
JOHNSTON, J. B., 4236 Lovell Ave., Ft. 
Worth 7 
Kiueore, J. P., c/o Eastland Creamery, 
Eastland 
LEIGHTON, R. E., Dairy Dept., Texas A & 
M College, College Sta. 
LivELy, Jack, Bluff View Farm, North 
West Highway, Dallas 
*LOVELESS, LUTHER, Box 275, Friona 
MADDEN, FRED, 637 Hill St., Grand Prairie 
MeEtTzGER, JacoB, Box 399, Dallas 
Moorz, A. V., Dairy Dept., Texas A & M 
College, College Sta. 
Pearson, P. B., Nutr. Lab., A & M College, 
College Sta. 
PEDERSON, M. G., c/o Prices Creameries, 
Ine., El Paso 
Price, Rosert B., Prices Creameries, Inc., 
Box 1572, El Paso 
PRICHARD, ARTHUR, The Borden Co., Ama- 
rillo 
Reep, W. W., John Tarleton College, 
Stephenville 
Ricnarps, Harvey, L. Jr., Hygeia Milk 
Co., Harlingen 
Ross, Noet N., Prod. Mgr., Carnation Co., 
Box 914, Houston 
Romine, Jonn A., 2880 Burchill Rd., Ft. 
Worth 5 
Rupet, I. W., Dairy Husb. Dept., Texas A 
& M College, College Sta. 
SHEPARDSON, C. N., Dairy Husb. Dept., 
Texas A & M College, College Sta. 
TULLEY, W. C., Box 1688, Ft. Worth 


WILLINGHAM, J. J., Mrs. Tucker’s Foods, 
Ine., Sherman 


Student Affiliates: 


ANTHONY, W. B., Dairy Hush. Dept., A & 
M College, College Sta. 

ASH, JOHN, 643 S.E. 8th, Grand Prairie 

BESHEARS, WILLIAM G., 828 W. Gandy St., 
Denison 

Dixon, Jim, Dairy Mfgs. Dept., Texas Tech. 
College, Lubbock 

GalTHER, Foy, Dairy Mfgs. Dept., Texas 
Tech, College, Lubbock 

Hogan, Dona, Dairy Mfgs. Dept., Texas 
Tech, College, Lubbock 

JAMES, c/o Kraft Foods Co., 
Denison 

KENDALL, WILLIAM L., Box 627, College Sta. 

Kowser¢, D. C., Box 96, Eagle Lake 

LANHAM, W. G., 699 N. Evergreen, Mem- 

his 

Levene, Roy, Dairy Mfgs. Dept., Texas 
Tech. College, Lubbock 

Mager, Wiuu1aM C., Route 2, Harlingen 

MarsH, D. C., Dairy Husb. Dept., Texas A 
& M College, College Sta. 

Maxey, CHESTER, Dept. of Dairy Mfgs., 
Texas Tech. College, Lubbock 

McEWEN, Ear, Dairy Mfgs. Dept., Texas 
Tech. College, Lubbock 

Morray, H. G., Box 4646, College Sta. 

NIEMEYER, E. V., Rt. 3, Brenham 

Payne, JoHN, c/o Creamery Package Mfg. 
Co., Dallas 

PrEPLEs, Mitton, Dairy Mfgs. Dept., Texas 
Tech. College, Lubbock 

PLUMMER, WILLIAM H., Dairy Mfgs. Dept., 
Texas Tech, College, Lubbock 

PRATHER, WILLIAM E., Box 2442, College 
Sta. 

Price, C. R., Dairy Mfgs. Dept., Texas Tech. 
College, Lubbock 

RAMsEL, W. B., Rt. 42, Box 1016, El Paso 

SmitH, Lorr B., Dairy Mfgs. Dept., Texas 
Tech. College, Lubbock 

Sprouts, Henry, Dairy Mfgs. Dept., Texas 
Tech, College, Lubbock 

SuGAREK, RICHARD, c/o Creamery Package 
Mfg. Co., Houston 

Terry, J. S., c/o Meyer Blanke Co., Dallas 

TOMLINSON, Horace, Dairy Mfgs. Dept., 
Texas Tech. College, Lubbock 

Tucker, C. H., Box 5687, College Sta. 

TuRNBOW, Horace, Rt. 5, Lubbock 

TURNER, Wooprow, 830 W. Gandy, Denison 

WALKER, JOHN H., 649 Robinson St., Apt. 
2, Corpus Christi 
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UTan 


Members: Brown, Ear S., 716 E. 2nd N., Logan 


ANDERSON, H, D., Ephraim 

BATEMAN, GEORGE Q., Utah State Agr. Col- 
lege, Logan 

CAINE, GEORGE B., Utah State Agr. College, 


Logan 

Curtis, L. R., 2184 Oneida St., Salt Lake 
City 5 

Vanni, REED, 941 S. 13th E., Salt Lake City 

HARDELL, ROBERT, 657 E. Center St., Logan 

HOosKISSON, WILLIAM A., 952 Windsor 
Salt Lake City 4 

Lams, D. O., Box 2490, Salt Lake City 14 

LARSEN, Pavt B., Dairy Husb, Dept., Utah 
State Agr. College, Logan 

Morris, A. J., Dairy Husb. Dept., Utah 
State Agr. College, Logan 

PaRRISH, WALLACE A., 280 E. 5th N., Logan 

QUALE, JOSEPH R., 375 N. 1st E., Logan 

Rich, LyMan A., Utah State Agr. Ext. 
Serv., Logan 

Wasson, A. J., c/o Piedmont Dairy, Vernal 


Student Affiliates: 
ARMOND, MARay H., Hyde Park 


BusHMAN, KEITH H., 296 E. 4th N., Logan 

CHURCH, WARREN H., La Verkin 

CurTIs, JoHN K., 1115 8. 4th E., Salt Lake 
City 

Davis, JEss H., 285 N. 3rd E., Logan 

GopFrREY, WILLIAM R., 493 E. 56th S., Mur- 


ra 
Hua, DaniEL E., 517 E. 5th N., Logan 
HuNSKAER, LuLoyD R., 57 8. 4th W., Logan 
Kwnapuus, Luoyp M., c/o Clyde Biddulph, 
Route 1, N. Logan 
MICHAELSEN, MYLES, Mayfield 
MittER, Ivan, College Housing 505, Logan 
NaGMousH, Mounier R., 85 E. 5th N., Logan . 
PETERSON, Scott R., Peterson Bros., Hol- 
stein Farms, Box 922, Park City 
SANDERS, DoAN C. JR., Farmington 
STEVENS, RicHarD G., 84 G St., Salt Lake 
City 
TAYLOR, HERBERT G., Richmond 
VANDERBEEK, JAMES, 45 E. 5th N., Logan 
WINDER, QUENTIN C., 2470 W. 3500 S., Salt 
Lake City 


VERMONT 


Members: 


*BLANDING, L. W. R., Holstein-Friesian 
Assoc., Brattleboro 
BRADFIELD, ALEX, 210 Loomis St., Burling- 
ton 
BrEMER, Harry E., Dept. of Agr., State 
House, Montpelier 
CAMBURN, O. M., 489 Main St., Burlington 
CHAFFEE, L. L., Morrisville 
CoNnKLIN, C. T., Ayrshire Breeders Assoc., 
Brandon 
*DopGE, WARREN A., 489 Main St., Burling- 
ton 
ELLENBERGER, H. B., Univ. of Vt., Burling- 
ton 
.FRAYER, JAMES M., Vt. Agr. Expt. Sta., 489 
Main St., Burlington 
HAMLEN, C. L., St. Albans 


LOVELAND, E. H., Stowe 

NEwciTy, GLADWYN, 16 Henry St., Bellow 
Falls 

NEWLANDER, J. A., Univ. of Vt., Burlington 

Norton, H. W. Jr., Holstein Friesian Assn. 
of America, Brattleboro 

RiwveE.LL, W. H., Univ. of Vt., Burlington 

Stites, ALBERT H., 32 Proctor Ave., S. Bur- 
lington 

WaRNER, WILLIAM K., 96 Colchester Ave., 
Burlington 


Student Affiliates: 


ATHERTON, HENRY V., 272 Colchester Ave., 
Burlington 

Harvey, SyLvesTER T., 14 Univ. Terrace, 
Burlington 

Res!, Louis A., 55 S. Union St., Burlington 

Syxes, Jamgs C., 440 Pearl St., Burlington 


VIRGINIA 


Members: 


ARRAMITH, JAMES F., Royal Dairy, Front 
Royal 

Bussey, J. C., Southern Dairies, Rocky Mt. 

CONNELLY, R. G., Dairy Dept., College of 
Agr., Blacksburg 

Emery, H. J., 1737 Queens Lane, Arlington 

FLEMING, W, CLARK, Bayville Farm, Lynn- 
haven 

Fiora, CARROLL C., Dairy Bldg., Va. Poly. 
Inst., Blacksburg 

GraFr, G. C., Va. Poly. Inst., Blacksburg 

GREENBANK, GEoRGE R., 632 24th St. S., 
Arlington 


Greaa, V. L., Rt. 5, Box 249, Alexandria 

HENDERSON, LATON M., Southern Dairies, 
Ine., Christiansburg 

HERRMANN, Louis F., 3022 N. Westmore- 
land Dr., Falls Church 

Hotpaway, C. W., Dairy Husb. Dept., Va. 
Poly. Inst., Blacksburg 

Hopkins, A. G., Airville Farm, Shackleford 

JAMISON, W. P., Southern Dairies, Chris- 
tiansburg 

Kennepy, G. 8., Health Dept., City of Roa- 
noke, Roanoke 

Mase, Farmers’ Creamery, Fredericksburg 

Mattory, T. E., Bland 
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Miter, W. C., Garst Bros. Dairy, Roanoke 

Moore, JAMES D., Pet Milk Co., Abingdon 

OmmonT, B, J., 2702 Valley Dr., Alexandria 

*OWEN, JOHN W., State Milk Commission, 
1203 E. Broad St., Richmond 19 

Pomeroy, C. J. JR., Cedar Spring Farm, 
Quinton 

Reaves, P. M., Va. Poly. Inst., Blacksburg 

RENNIE, FRANK F. JR., 1810 W. Main St., 
Richmond 

*SmiTu, S. 8., 1003 State Office Bldg., Rich- 


mond 

THOMPSON, NoRMAN R., Agr. Expt. Sta., 
Blacksburg 

TRELOGAN, Harry C., 6025 N. 18th St., 
Arlington 


WeEavER, G. Roy, Clover Creamery Co., Inc., 
Radford 

WEIRETHER, FRANCIS J., Merck & Co., Inc., 
Elkton 
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Wricut, DEAN A., Ninovan Farms, Gordon- 
ville 


Student Affiliates: 


Brooks, JAMES P., Dairy Husb. Dept., Va. 
Poly. Inst., Blacksburg 

CHANCE, CHARLES, Dairy Husb. Dept., Va. 
Poly. Inst., Blacksburg 

Fauntueroy, C. H. L., Dairy Husb. Dept., 
Va. Poly. Inst., Blacksburg 

HALL, CHARLES JR., Dairy Husb. Dept., Va. 
Poly. Inst., Blacksburg 

HALL, OAKLEY, 6919 Vanderbilt Ave., Rich- 
mond 

Pais, ALEXANDER A., Dairy Husb. Dept., 
Va. Poly. Inst., Blacksburg 

Rotuins, G. H., Va. Poly. Inst., Dairy Husb. 
Dept., Blacksourg 

SHELAR, GLEN, Dairy Husb. Dept., Va. Poly. 
Inst., Blacksburg 

Stone, JAMES W., Chilhowie 


WASHINGTON 


Members: 
ANDREWS, GEORGE, 10227 15 N. E., Seattle 
55 


AsHwortTH, U. S8., State College of Wash., 
Pullman 
Beck, A. J., 1224 N. 45th St., Seattle 3 
BENDIXEN, H. A., Dairy Husb. Dept., State 
College of Wash., Pullman 
Berry, M. H., Carnation Milk Farms, Car- 
nation 
Boney, M. M., Box 157, Bellingham 
BowM4n, RALPH, 1727 N. Ledgerwood, 
Spokane 13 
CowAN, Rosert, 635 Elliott Ave. W., 
Seattle 99 
Danwpera, A. O., 2500 W. Viewmont Way, 
Seattle 99 
ELLINGTON, E. V., Dairy Dept., State Col- 
lege of Wash., Pullman 
Ers, R. E., Dairy Husb. Dept., State Col- 
lege of Wash., Pullman 
ForDHAM, WAYNE W., Route 4, Box 210, 
Kent 
GAISER, J. L., Yakima Dairymen’s Assoc., 
Yakima 
GIBERSON, EBERT, 915 S. 3rd St., Apt. A, 
Tacoma 3 
Gotpine, N. 8., Dairy Husb. Dept., Wash. 
State College, Pullman 
HALE, Roser E., 2035 Nielsen Ave., Enum- 
elaw 
Hitt, Otto J., Wash. Coop. Egg & Poultry 
Assn., 201 Elliott Ave. W., Seattle 99 
JANZEN, HarotD W., Box 391, Vancouver 
Kwnort, J. C., Dairy Dept., State College of 
Wash., Pullman 
LARSON, HAROLD, 3823 S. Wilkeson St., 
Tacoma 8 
LuNpquistT, Norman S., Dairy Husb. Dept., 
State College of Wash., Pullman 
*MaNus, Louis J., 328 Moscow Rd., Pullman 
MoorE, GEorGE R., Rt. 2, Walla Walla 


Nicuots, M. B., Agr. Ext. Serv., State Col- 
lege of Wash., Pullman 

PALMER, W. Horace, Box 250, Steilacoom 

PHILLIPS, J. E., Box 22, Spokane 

Prouty, C. C., Wash. Agr. Expt. Sta., Pull- 
man 

RussELL, JAMES, Kitsap Dairymens Assn., 
Box 314, Bremerton 

Suaw, A. O., Dairy Husb. Dept., State Col- 
lege of Wash., Pullman 

SorENSEN, Ernest M., Box 389, Chehalis 

SWEETING, BERT, Medosweet Dairies, Ta- 
coma 

USTLER, GEORGE H., Angeles Coop. Cream- 
ery, Port Angeles 

WaLpo, D. R., Mt. Vernon 


Student Affiliates: 


BLINDHEIM, ALVIN, 1203 Maple St., Pull- 
man 

CHRISTENSEN, LAWRENCE J., 1301 Kamia- 
ken, Pullman 

CROUSE, WILLIAM, 704 Campus Ave., Pull- 
man 

DELANEY, ERNEST, Rt. 2, Box 142 A, Clark- 
ston 

DurRGAN, WILLIAM, Dean, Columbia House 
A, Pullman 

GoHEEN, Rosert L., Rt. 3, Box 679, Bell- 
ingham 

GrimM, JoHN, 43 C. 8. Fairway Apts., 
Pullman 

GUSTAFSON, CLAYTON R., Gen. Delivery, 
Tssaguah 

Hisss, R. A., Box 758, College Sta., Pull- 
man 

Krvuecer, Gorpon J., Dairy Husb. Dept., 
State College of Wash., Pullman 

Larson, JAMES ERIC, c/o W. H. Latta, 
Rt. 1, Pullman 

NOWADNICK, RIcHARD, Rt. 3, Box 32, 
Chehalis 
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Tuomas, Ross G., 10 A, South Fairway, 
Pullman 


WEST VIRGINIA 


Scorr, G. W., Dairy Husb. Dept., State Col- 
lege of Wash., 
Members: 
Bowman, A. W., Coble Dairy Prod., Mar- 
tinsburg 
BRuYNEEL, A. L., 620 Gaston Ave., Fair- 
mont 


HEEBINK, GERALD, W. Va. Dairymens Assn., 
Oglebay Hall, Morgantown 

HENDERSEN, H. O., College of Agr., Mor- 
gantown 


Houser, Leroy, The Borden Co., 8th Ave. 


& 12th St., Huntington 
HUTCHINSON, Hues F., Box 351, Lewisburg 
Hyatt, GEORGE JR., Dairy Dept., W. Va. 
Univ., Morgantown 
McCULLOUGH, MARSHALL E., Wick 
PINSKY, Harry, 57 17th St., Wheeling 
PorTER, CLYDE C., Lesage 
— Avery D., 816 College Ave., Blue- 
e 


REEVES, CHARLES V., 54 Monroe St., Elm 
Grove, Wheeling 

TYLER, J., Dairy Husb. Dept., W. 
Va. Univ., Morgantown 

Van LANDINGHAM, A. H., Agr. Expt. Sta., 
Morgantown 

WEESE, SAMUEL J., 227 Hagans Ave., Mor- 
gantown 


Student Affiliates: 
Harpesty, James S., 420 Morgan St., 


Morgantown 

HartTLey, RicHarp, 1438 Hildreth Ave., 
Wheeling 

JOHNSTON, WILLIAM P., 150 Newton St., 
Morgantown 

PaRRISH, EvGENE M., 408 McLane Ave., 


Morgantown 
Price, Luoyp M., 122 14th St., Wheeling 


WISCONSIN 


Members: 


ALLEN, Nat N., Dairy Husb. Dept., Univ. 
of Wis., Madison 6 

ALTON, ALvIN J., Taylor Freezer, Beloit 

ANDERSON, OLIN, Consolidated Badger 
Coop., Shawano 

BARRETT, GEORGE R., R.R. 1, Middleton 

— Fritz R., 326 4th St., Prairie du 

ac 

Borin@, D. P., 208 Wilson Ave., Menomonie 
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Calf losses, causes in a closed herd, 669* 
Calf selection, for 4-H Club work, 728* 
Calves, 
absorption of carotene and vitamin A by, 
671* 
anemia in, iron alleviation of, 676* 
benefit of colostrum for raising of, 523 
blood composition of, when fed remade 
skim milk,-1 
blood vitamin values of, ration influence on, 
672* 
carbohydrates in, synthetic rations for, 
674* 
carotene requirements of, determination by 
spinal fluid pressure, 533 
dehorning of, 693* 
effect of prepartum vitamin A supplement 
on, 669* 
fecal flora of, 673* 
growth of, on remade skim milk, 1 


microorganisms in digestive tracts of, ra- 
tion influence on, 672* 
new-born, use of fetal liver stores of vita- 
min A by, 670* 
plasma of, effect of ration and rumen de- 
velopment on composition of, 1055 
raising without colostrum, 674* 
riboflavin deficiency in, 976 
riboflavin deficiency of photolyzed milk 
diet for, 675* 
rumen microorganisms of, 
influence of grain-hay ratio on, 1051 
influence of ration and inoculation on, 
1041 
lactose utilization by, 81 
vitamin A in bloo¢ plasma of, fluctuations 
caused by ration variations, 671* 
Calving, month of, relation to butterfat pro- 
production, 1029 
Carmels, sweetened condensed whole milk for 
manufacture of, 702* 
Carotene, 
ealf absorption of, effect of administration 
method on, 671* 
in blood plasma, genetic variation of, 658* 
in blood serum, influence of soybeans on, 
421 
in bull rations, influence on breeding be- 
havior, ete., 779 
in colostrum of Indian cows, 479 
in first milking postpartum, 686* 
in milk, 
destruction by photolysis, 976 
effect of rye pasture on, 697* 
in plasma, effect of supplemental vitamin 
A on, 1062 
of bovine blood plasma, effect of soybean 
products on, 664* 
of milk fat, effect of soybean products on, 
664* 
requirements for calves, determination by 
spinal fluid pressure, 533 
Carotene preservation, in feeds, 1008 
Carotenoids, in plasma of calves, effect of 
ration and rumen development on, 1055 
Casein, separation and fractionation of, 718* 
Cationic germicides, milking machine inflation 
treatment with, 331 
Central laboratory testing, for DHIA cow 
testing, 727* 
Cereal grasses, dehydrated, carotene preserva- 
tion in, 1008 
Cerebrosides, brain content of, relation to 
lactose content of milk, 347 


| 
| 
| 
i 
] 


SUBJECT INDEX OF ORIGINAL ARTICLES 1119 


Cervical mucus, spermatozoa behavior in, 679* 
Cheese, 
blue, manufacture from pasteurized homo- 
genized milk, 611 
Cheddar, 
added amino acids and flavor of, 715* 
amino acids freed during ripening of, 
715* 
diacetyl as a flavor constituent in, 713* 
effeciency and costs in manufacture of, 
711° 
flavor of, 
as influenced by S, faecalis, 275 
relation of tyramine content and S. 
faecalis numbers to, 305 
growth and survival of S. faecalis in, 285 
influence of lactobacilli and streptococci 
on flavor and quality of, 716* 
influence of Ospora lactis on fat changes 
in, 713* 
lipase activity in, 39 
nitrogen partition method for, 714* 
nonfat dry milk solids for fat standardi- 
zation of, 712* 
pasteurization by radio-frequency heat, 
710* 
phosphatase inactivation in, 845 
proteinase in, 55 
sampling for analysis, 712* 
S. faecalis as starter for, 275 
tryamine content of, 293 
influence of ripening temperature on, 
714* 
determination of lipase in, 31 
Kay-Graham phosphatase test for, 561 
limburger, chemical changes during accele- 
rated ripening of, 710* 
proteinase of, determination of, 47 
Cheese cultures, factors affecting acid produc- 
tion by, 709* 
Chocolate liquors, iron and copper content of, 
269 
Choline, of brain, relation to lactose content 
of milk, 347 
Citrie acid, levels in blood and urine at par- 
turition, 683* 
Clipping, of udder, influence on milk quality, 
323 
Cocoa, iron and copper content of, 269 
Coliform bacteria, in butter, 726* 
Collegiate Students’ International Contest 
in Judging Dairy Products, 
analysis of 1947 results, 823 
1948 results, 1068 


Color, determination, in evaporated milk, 409 
Colostrum, 
carotene, vitamin A and other components, 
686* 
carotene and vitamin A in, 479 
effect of prepartal milking on, 685* 
composition of, effect of prepartum milk- 
ing on, 685* 
immune proteins in, 127 
ingestion of, tryptophan of calf blood 
plasma influenced by, 183 
nitrogenous constituents of, 
effect of prepartal rations upon, 889 
post-partal changes in, 889 
use for raising calves, 523 
vitamin A and carotene in, effect of feed- 
ing vitamin A and tocopherols on, 686* 
Concentrates, 
for feeding breeding bulls, 429 
feeding of, influence on semen production 
of bulls, 439 
Cooling, 
delayed, effect upon bull semen, 551 
of cows, by water sprinkling and air move- 
ment, 361 
of dairy cows in summer, 693* 
Cows, 
cooling of, by water sprinkling, 361 
sweet potato meal for, 341 
Copper, in non-milk constituents of ice cream, 
269 
Cream, 
color test for grading of, 577 
fat emulsions in natural and artificial, 704* 
foaming of, influence of lipids on, 223 
frozen, milk fat oxidation in, 721* 
grading of, color test for, 577 
powdered, manufacturw ‘or aeration whip- 
ping, 539 
sediment test for 725* 
skunk-like odor of, 725* 
unsweeterd frozen, nordihydroguaiaretic 
acid an antioxidant for, 1024 
Crystalline deposit, in evaporated milk, com- 
position of, 123 
Curd number test, on homogenized milk, 199 
Curd tension test, on homogenized milk, 199 
Curing, of hay, vitamin D influenced by, 489 


D AIRY records committee, report of, 727* 

Dehorning, of calves, with antimony trichlo- 
ride-salicylic acid-collodion preparation, 
693* 


| 
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Diacetyl, as a flavor constituent in Cheddar 
cheese, 713* 
Diluter, egg yolk, for bull semen, 680* 
Dilution, delayed, effect on bull semen, 551 
Direct microscopic count, for pasteurized 
milk, 708* 
Dried milk powder, antioxidants in, forma- 
tion by processing, 698* 
Dry whole milk, 
acid ferricyanide and indophenol reducing 
substances of, formation during storage, 
986 
fluorescent materials in, 367 
heat-produced reducing systems in, 699* 
a-lactose estimation in, 619 
moisture content of, and storage changes, 
986 
storage deterioration of, 986 
storage temperature and storage changes, 
986 


Ewctsiriers, for ice cream, 703*; 704* 
Endocrine secretion, genetic selection on 
basis of, 658* 
Escherichia coli, 
effect on soluble nitrogen in milk, 726* 
in calf feces, 673* 
Evaporated milk, 
chemical composition cf erystalline deposit 
in, 123 
volatile acids of, determination of, 189 
Extraneous matter, in milk, influence of ud- 
der clipping upon, 323 


F AT content, of milk, influence of toco- 
pherol feeding on, 557 4 

Fat emulsion, in natural and artificial creams, 
704* 

Fatty acids, free, measurement in dairy prod- 
ucts, 719* 

Feces, consistency of, aerobic bacterial flora 
and, 673* 

Feeding intensity, influence on live weight 
and milk-energy yield, 119 

Ferricyanide method, reducing capacity of 
milk measured by, 595 

Flame photometer, Ca, K and Na detection in 
milk with, 717* 

Fluorescent materials, in milk and milk prod- 
ucts, 367 
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Foaming,' of milk, cream and _ buttermilk, 
effect of phospholipids on, 223 
Fruit extracts, iron and copper content of, 
269 
Furacin, and spermatozoa livability, 763 


G AS formation, in rumin, influence of al- 
falfa pasture on, 1016 

Genetic selection, endocrine secretion as 
method for, 658* 

Genetic variation, in carotene and vitamin A 
in bovine blood plasma, 658* 

Gestation, influence on heat production and 
eardiorespiratory activities, 666* 

Glutathione, plasma concentration of, in 
breeding bulls, 429 

Glycerol dichlorohydrin, for vitamin A and 
carotene determination, 421 

Grain, as supplement for maximum roughage, 
691* 

Grapefruit peel, dried, lactating factors in, 
691*, 973 


H AY, 


alfalfa 
baled field vs. mow curing, 687* 
barn vs. field curing of, 687* 
barn-cured vs. field cured vs. wilted 
silage for feed value and nutrients, 
688* 
baled, stack curing with and without heat, 
688* 
legume, for wintering heifers, 692* 
lespedeza, early-cut vs. late-cut for milk 
production, 690* 
milk production, vitamin content and flavor 
influenced by six types of, 690* 
sun-cured vs. barn-cured, digestible mate- 
rials in, 691* 
vitamin D content of, influence of curing 
on, 489 
Heat-induced flavor 
from milk, 707* 
Heifers, 
maximum roughage for, 691* 
utilization by, of B-carotene, vitamin A 
aleohol and natural ester of vitamin A, 
111 
wintering on legume hay, 692* 
Hemoglobin, plasma concentration of, in 
breeding bulls, 429 


compounds, isolation 


SUBJECT INDEX OF ORIGINAL ARTICLES 


Heritability, of type rating, in Ayrshire cows, 
63 
Holstein-Fresians, multiple births among, 241 
Holsteins, growth and milk production from 
crossing 2 inbred lines, 657* 
Hormone, male, content in cow manure, 1032 
Hyaluronidase, 
activity in bull semen, 678* 
determination in bull semen, 678* 
Hypochlorites, 
germicidal effectiveness of, 724* 
udder washes of, influence on plate counts 
of milk, 179 


[ce cream, 
butterfat determination in, using mixed 
perchloric and acetic acids, 905 
iron and copper in non-milk constituents of, 
269 
stabilizers and emulsifiers for, 703* 
Ice cream mix, effect of water minerals on, 
703* 
Ice cream powder, browning reaction in, 255 
Immune proteins, of milk and colostrum, 127 
Inbred lines, crossing of, effect on growth and 
milk production, 657* 
Inflations, of milking machines, treatment 
and storage of, 331 
Interdepartmental cooperation in dairy ex- 
tension, 728* 
Iron, in non-milk constituents of ice cream, 
269 


Jvvere of dairy products, analysis of 
1947 results of intercollegiate contest, 823 


Kerosis, biochemical and histopathologi- 
cal study of, 667* 


L ACTATING factors, in dried grapefruit 
peel, 973 

Lactation, influence on heat production and 
eardiorespiratory activities, 666* 

Lactobacilli, influence on flavor and quality 
of Cheddar cheese, 716* 

Lactoglobulins, in colostrum, 127 

Lactose, 
determination of g and 8, in dry milk prod- 

ucts, 701* 
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physiological effects in diet, 716* 
utilization by calves, 81 
Let-down of milk, relation to pre-milking 
management, 694* 
Leucocytes, numbers in milk, 723* 
Linoleic acid, determination in butterfat, 720* 
Lipase, 
from Mycotorula lipolytica, blue cheese 
manufacture with, 611 
heat treatment to prevent lipolysis in 
dried product, 700* 
in Cheddar cheese, 39 
inactivation by H.T.S.T. pasteurization, 881 
of cheese, determination of, 31 
rate in foaming of milk, etc., 223 
Liveweight, relation to milk-energy yield, 119 
Lye, milking machine inflation treatment 
with, 331 


M.aarary development, relation to body 
weight, 95 
Mammary duct growth, estrogen effect upon, 
661* 
Mannitol of beef fat, emulsifying and other 
effect on ice cream, 704* 
Manometric measurement, of gas desorbed 
from powdered whole milk, 831 
Manure, cow, factors influencing male hor- 
mone content of, 1022 
Members, American Dairy Science Associa- 
tion, 1071 
Microorganisms, in digestive tracts of calves, 
ration influence on, 672* 
Milk, 
addition of ascorbic acid to, 99 
bacteriological quality of, influence of 
udder clipping on, 323 
bulk condensed, microbiological keeping 
quality of, 702* 
Ca, K and Na in, flame photometer for 
determination of 717* 
carotene and vitamin A in, effect of winter 
rye pasture on, 697* 
chocolate, H.T.S.T. pasteurization for, 707* 
color of, spectrophotometric determination 
of, 409 
composition of, influence of tocopherol feed- 
ing on, 557 
concentrated, viscocity and heat stability of, 
influence of processing temperatures on, 
701* 
evaporated, 
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MILK—continued 
composition of crystalline deposit in, 123 
determination of color of, 409 
influence of processing on color of, 415 
volatile acids of, determination of, 189 
fat content of, tocopherol influence on, 665* 
fluorescent materials in, 367 
foaming of, influence of lipids on, 223 
frozen, 
ascorbic acid retention in, 720*; 951 
O-R potential, changes in, 720*; 951 
prevention of oxidized flavor in, 720*; 
951 
frozen homogenized, 
age before freezing and keeping quality, 
811 
keeping quality after thawing, 805 
homogenized, 
eurd number test of, 199 
curd tension test of, 199 
influence of vitamin C on light-induced 
oxidation in, 722* 
nutritive value of, 627 
seepage from bottles of, 722* 
immune proteins in, 127 
in diets for calves, utilization of, 81 
lactose content of, relation of cerebroside 
and choline content of brain to, 347 
leucocyte count of, 723* 
nordihydroguaiaretice acid as an antioxidant 
in, 449 
phosphatase inactivation in, 845 
photolysis of, for vitamin destruction, 976 
plate count of, as influenced by udder 
washes, 179 
preservation of, for phosphatase test, 705* 
reducing capacity of, 
ferricyanide method for measuring, 595 
influence of heat treatment and spray dry- 
ing upon, 595 
reducing systems of, heat treatment and 
production of, 699* 
soluble nitrogen in, influence of S. lactis 
and coliform bacteria on, 726* 
sulfamethazine concentration in, 103 
sweetened condensed whole, for manufac- 
ture of caramels, 702* 
vitamin A in, determination of, 315 
watered, limitations of refractometer read- 
ings for detection of, 717* 
Milk cans, sanitization of, in mechanical can 
washers, 724* 
Milk-energy yield, as influenced by feeding 
intensity, 119 
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Milk fat, 
fractionation by molecular distillation, 719* 
oxidation of, determination by re-emulsifica- 
tion test, 721* 
stability of, determination by re-emulsifica- 
tion test, 961 
tocopherol, vitamin A and carotenoids of, 
666* 
Milking, 
effect of time from preparation to milking 
on yield, 694* 
partial vs. complete, effect on blood serum 
Ca at parturition, 173 
rate of, effect of preparation on, 589 
Milking machines, inflations for, treatment 
and storage of, 331 
Milk powder, whole, browning reaction in, 
255 
Milk production, 
crossing inbred lines for, 657* 
influence of penkeeping system in Brazil on, 
203 
Mixed feeds, carotene preservation in, 1008 
Moisture content, of feeds, influence on caro- 
tene preservation, 1008 
Molecular distillation, for fractionation of 
milk fat, 719* 
Mycotorula lipolytica, lipase from, blue cheese 
manufacture using, 611 


N essterization, direct, for nitrogen 
in milk, 718* 
Niacin, 
urinary secretion by calves, tryptophan 
feeding and, 675*; 909 
Nitrogen, in milk, direct Nesslerization for, 
718* 
Nitrogen partition, 
cheese, 714* 
Nonfat dry milk solids, standardization of 
Cheddar cheese fat content with, 712* . 
Nordihydroguaiaretie acid, as antioxidant, 
in milk, 449 
in unsweetened frozen cream, 1024 


in ripening Cheddar 


QOosrors LACTIS, influence on fat 
changes in Cheddar cheese, 713* 

Oxidation-reduction potential, of frozen milk, 
951 

Oxidized flavor, 
in milk and milk products (review), 913 
prevention in frozen milk, 951 
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Oxygen consumption, of semen and sperma- 
tozoa, effect of thyroxine on, 946 

Oxytocin, reducing fluctuation of milk and 
fat yields with, 662* 


Parrurrent paresis, 
effect of partial vs. complete milking on, 
173 
udder inflation effect on blood Ca, Mg and 
inorganic P in, 683* 
Pasteurization, H.T.S.T., 
for chocolate milk, 707* 
lipase inactivation by, 881 
phosphatase inactivation by, 867 
Pasture, 
feed from, 353 
for southern dairying, 696* 
irrigated, for dairy cattle, 696* 
permanent, renovation for, 697* 
rye, effect on carotene and vitamin A of 
milk, 697* 
winter, value for dairy cows, 897 
winter, vs. silage, 695* 
Penicillin, 
and spermatozoa livability, 763 
effect on bovine semen, 11 
semen fertility influence of, 681* 
Penkeeping system, for milk cows in Brazil, 
203 
Perchlorie acid, for butterfat determinations 
in ice cream, 905 
pH control, in fermented dairy products, 710* 
Phenoxethol, and spermatozoa livability, 763 
Phosphatase, 
differentiation of microbial from milk type, 
705* 
distribution in milk fractions, 867 
heat inactivation of, 845 
inactivation by H.T.S.T. pasteurization, 
867 
time and temperature relationships for in- 
activation, 706* 
Phosphatase test, 
Kay-Graham, for cheese, 561 
preservation of milk for, 705* 
Phospholipids, role in foaming of milk, etc., 
223 
Phosphorus, 
in plasma, effect of supplemental vitamin A 
on, 1062 
plasma concentration of, in breeding bulls, 
429 
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Powdered whole milk, 
added ascorbic acid and keeping quality 
of, 698* 
density of, 935 
distribution of stale flavor in, 700* 
gas desorbed from, manometric measure- 
ment of, 831 
keeping quality of, influence of preheating 
and precondensing on, 517 . 
solubility of, 935 
Precondensing, effect on keeping quality of 
powdered whole milk, 517 
Pregnancy examination, measuring insemina- 
tion efficiency by, 682* 
Preheating temperatures, influence on quality 
of powdered whole milk, 517 
Prepartal rations, effect on nitrogenous con- 
stituents of colostrum, 889 
Prepartum milking, 
carotene and vitamin A in colostrum 
affected by, 685* 
colostrum composition affected by, 685* 
effect on blood constituents, 684* 
Progeny test, for prediction of butterfat pro- 
duction, 657* 
Proteinase, 
of Cheddar cheese, changes during ripen- 
ing, 55 
of cheese, determination of, 47 
Pyridium, and spermatozoa livability, 763 


Quarerwary ammonium compounds, 
germicidal effectiveness of, 724* 
influence of water constituents on, 72°* 
udder washes of, influence on plate counts 
of milk, 179 


R apto-rrequency heat, for pasteuriza- 
tion of Cheddar cheese, 710* 
Reducing capacity, of milk, ferricyanide 
method for measuring, 595 
Re-emulsification test, for fat stability, 961 
Refractometer, detection of watered milk 
with, 717* 
Respiratory infections, calf losses due to, 
669* 
Revision of DHIA rules and regulations, 729* 
Rite flavin, 
calf deficiency of, on photolyzed milk diet, 
675* 
deficiency of, and blood vitamin A and 
ascorbic acid in calves, 976 
in milk, destruction by photolysis, 976 
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Roughages, vitamin D in, 455 
Rumen, 
gas formation in, influence of alfalfa pas- 
ture on, 1062 
microorganisms in, 
influence of calf rations on, 673* 
effect of grain-hay ratio on, 1051 
effect of ration and rumen ‘inoculation 
on, 1041 
Rumen fistula, for dairy cows, 668* 


ACRAL deformity, in ‘‘wrytail’’ abnor- 
mality of cattle, 797 
Sediment test, for cream, 725* 
Seepage, from bottled homogenized milk, 772* 
Semen, 
bacteria in, 681* 
influence of drugs on, 763 
bacterial content of, effect of penicillin on, 
11 
effect of penicillin on, 11 
egg yolk. diluter for, 680* 
fertility of, influence of penicillin on, 681* 
glycolysis, effect of pencillin on, 11 
hyaluronidase activity of, 678* 
hyaluronidase determination in, 678* 
keeping quality of, effect of delay in dilut- 
ing and cooling on, 551 
livability, effect of pencillin on, 11 
motility at 100° F. as index of quality, 
677* 
motility of, influence of bacteria on, 681* 
oxygen consumption of, effect of thyroxine 
on, 946 
pH change during incubation of, 383 
production by bulls, influence of concen- 
trate feeding on, 439 
streptomycin in, livability and bacterial 
content influenced by, 501 
testis biopsy influence on characteristics of, 
679* 
thyroxine in, effects on breeding results, 
682* 
Semen production, of bulls fed rations low 
in carotene, 779 
Serum, bovine, carotene and vitamin A in, 
influence of soybeans on, 421 
Silage, vs. winter pasture, for dairy cows, 
695* 
Skim milk, remade, effect on calves, 1 
Soya-phosphatides, vitamin A absorption and 
retention influenced by, 461 
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Soybean milk, substratum for S. lactis and 
associates, 213 
Soybean products, feeding of, effect on caro- 
tene and vitamin A, 664* 
Soybeans, 
feeding of, influence on vitamin A require- 
ments, 665* 
raw, influence of on carotene and vitamin 
A of bovine serum, 421 


Spectrophotometer, color determination in 
evaporated milk with the, 409 
Spermatogenesis, 


hormone influence on, 663* 
of bulls fed rations low in carotene, 779 
Spermatozoa, 
"behavior in bovine cervical mucus, 679* 
livability of, 
effect of agitation on, 839 
effect of sulfonamides on, 769 
influence of drugs upon, 763 
oxygen consumption of, effect of thyroxine 
on, 946 
staining with eosin-aniline blue, 677* 
Spinal fluid pressure method, for determina- 
tion of carotene requirements of calves, 533 
Sprinkling, cooling of cows by, 361 
Sprinkling device, summer cooling of cows 
with, 694* 
Stabilizers, 
for ice cream, 703* 
iron and copper content of, 269 
Stale flavor, of whole milk powder, 700* 
Streptococci, influence on flavor and quality 
of Cheddar cheese, 716* 
Streptococcus agalactiae, influence on leuco- 
cyte counts of milk, 723* 
Streptococcus citrovorous, comparative activ- 
ity in cow’s and soybean milks, 213 
Streptococcus faecalis, 
as starter for Cheddar cheese, 275 
growth and survival in Cheddar cheese, 285 
numbers of, relation to tyramine content and 
flavor of Cheddar cheese, 305 
Streptococcus lactis, 
adaptation to homologous bacteriophage, 
859 
bacteriophage for, 
electron microscope studies of, 709* 
ultraviolet irradiation oi, 509 
bacteriophage production by, 708* 
comparative activity in cow’s and soybean 
milks, 213 
effect on soluble nitrogen of milk, 726* 
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Streptococcus paracitrovorous, comparative 
activity in cow’s and soybean milk, 213 
Streptomycin, preservative for bovine semen, 
501 

Student affiliates, American Dairy Science 
Association, 1071 

Sudan grass, sweet, as forage for dairy cattle, 
695* 

Sugar, iron and copper content of, 269 

Sulfamethazine, blood and milk concentra- 
tions in dairy cows, 103 

Sulfanilamide, effect on fertility level of di- 
luted bull semen, 817 

Sulfonamides, 
effect on livability of spermatozoa, 769 
for control of bacteria in diluted bull 

semen, 769 

Sweetened condensed milk, viscosity of, as 
influenced by storage, 21 

Sweet potato meal, 
for feeding cows, 341 
value for dairy cows, 897 

Sweet potatoes, dehydrated, as concentrate 
for dairy cattle, 569 

Synthetic rations for calves, carbohydrate 
sources in, 674* 


Testis biopsy, influence on semen char- 
acteristics, 679* 
Thyroid secretion rate, relation to physio- 
logical processes, 659* 
Thyroprotein, feeding of, 
during successive lactations, 661* 
during summer, 660* 
effect on various factors, 660* 
Thyroxine, 
effect on oxygen consumption, by bovine 
spermatozoa and semen, 946 
in semen, effect on breeding results, 682* 
Tocopherols, 
fat content of milk influenced by, 665* 
feeding of, and vitamin A and carotene in 
colostrum, 686* 
feeding to dairy cows, effect on quantity 
and fat content of milk, 557 
Tryptophan, 
effect on urinary niacin secretion by calves, 
675*; 909 
in ealf blood plasma, colostrum ingestion 
influencing, 183 
Type rating, 
heritability of, in Ayrshire cows, 63 
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variation in, for individual Ayrshire cows, 
71 
of Ayrshire females as ‘icifers and cows, 
663* 
Tyramine, 
determination, in Cheddar cheese, 293 
in Cheddar cheese, 293 
influencing of ripening temperature on, 
714* 
relation to S. faecalis numbers and flavor of 
Cheddar cheese, 305 


Upper, 


clipping of, influence on milk quality of, 
323 
inflation in parturient paresis, effect on 
blood Ca, Mg and inorganic P, 683* 
washing of, influence on plate counts of 
milk, 179 
Udders, 
bacterial flora of, sampling at various 
stages of milking, 667* 
Ultraviolet, irradiation of S. lactis bacterio- 
phage by, 509 


Vana, iron and copper content of, 269 
Viscosity, of sweetened condensed milk, 21 
Vitamin A, 
absorption and utilization of, effect of 
soya-phosphatides on, 461 
blood activity values of, effect of vitamins 
and minerals on, 664* 
ealf absorption of, effect of administration 
method on, 671* 
dairy cow requirements for, influence of 
soybeans on, 665* 
determination of, in milk, 315 
effect of season, breed and species on, in 
butterfat, 165 
feeding of, and vitamin A and carotene in 
colostrum, 686* 
fetal liver stores of, utilization by new born 
calf, 670* 
in blood plasma, genetic variation of, 658* 
in blood plasma of calves, 
irregular fluctuations due to feeding, 
671* 
ration influence on, 672* 
in bovine serum, influence of raw soybeans 
on, 421 
in colostrum of Indian cows, 479 


1126 SUBJECT INDEX OF ORIGINAL ARTICLES 


VITAMIN A—continued 

in first milking postpartum, 686* 

in milk, 
destruction by photolysis, 976 
effect of rye pasture on, 697* 

in milk fat, effect of soybean products on, 
664* 

in plasma, effect of supplemental vitamin 
A on, 1062 

in plasma of calves, effect of ration and 
rumen development, on, 1055 
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1062 
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in milk, stability in ultraviolet light, 961 
milk fat deterioration and, 961 
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BOOK REVIEWS 


412. Annual review of biochemistry, Vol. 17. J. M. Luck, editor. 801 pp. 
$6.00. Annual Reviews, Inc., Stanford, Calif. 1948. 


This volume constitutes a worthy successor to the preceding volumes in 
this series. As usual, the range of the material covered is extensive. The 
chapters are: Biological oxidations and reductions; Noncxidative enzymes; 
chemistry of the carbohydrates; The chemistry of the immunopolysaccharides ; 
X-ray erystallographic studies of compounds of biochemical interest ; Chemistry 
of the lipids; The chemistry of the proteins and amino acids; Nucleoproteins, 
nucleic acids, and related substances; Carbohydrate metabolism; Lipid metab- 
olism; The metabolism of proteins and amino acids; The metabolism of drugs 
and toxic substances; Clinical applications of biochemistry; Biochemistry of 
the hormones; The vitamins; Clinical aspects of vitamins; The biochemistry of 
carcinogenesis ; Biochemistry of the natural pigments; The terpenes (in relation 
to the biology of genus pinus) ; The alkaloids; Photosynthesis; Mineral nutrition 
of plants; Plant hormones; Bacterial metabolism; The chemistry of penicillin; 
Ruminant digestion; Physiological aspects of genetics. Of these 27 chapters, 
9 are written by scientists resident in foreign countries. 

The large numbers of citations of original literature permit one to refer to the 
original articles reviewed with a minimum of difficulty. The indexing appears 
to be done well. The authors and editors are to be commended for muking avail- 
able such a satisfactory resuiné of current biochemical literature. 

F. E. Nelson 


BACTERIOLOGY 


413. Sur lutilisation de le chloropicrine en laiterie (On the utilization of 
chloropicrin in the dairy). J. Prey, Laiterie des Fermiers Reunis, 
Paris, France. Lait, 28, 271-272:1-21. Jan—Feb., 1948. 


During 1944 it was proposed by Bertrand (Compt. rend., 219: 230. 1948) ; 
that in emergencies milk might be preserved by the addition of chloropicrin. i 
The term microlysation was proposed for the process, being derived from microl- : 
ysine, a purified form of chloropicrin. The proposal received approval by the- 
Academy of Medicine and by the Milk and Food Commission for temporary use. 
Pien reports on the practical aspects of experiments in which treated milk was 
placed on sale in Paris. 

Chloropicrin is not readily soluble in milk and must be incorporated by 
vigorous agitation. In the trials conducted, concentrated lots were made up and 
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mixed with milk as received at country receiving stations. This milk, of poor 
sanitary quality and neither pasteurized nor refrigerated, was placed on sale in 
Paris. When treated at the rate of 50 mg. per |. the complaints were numerous 
and vehement due to its instability to boiling. When 80 mg. per 1. was used, 
similar complaints were received and in addition the irritating odor and flavor, 
even after boiling, were noticed. Sales were discontinued after 12 d. 

The rate at which acidities increased in treated milk was studied in the 
laboratory. Acidity changes were held in check for 2 d. at 25° C. but began 
to increase after 3-4 d. if the initial contamination was high. Similar results 
were obtained at 37° C. Upon heating, the milk separated into a smooth, fine 
eurd and a clear upper layer. Total bacterial counts, 24 hr. after the addition 
of 50 mg./l. to poor quality milk, were large and consisted chiefly of lactic acid 
producers although large numbers of coliforms, putrifiers and spore-formers 
were present. The use of 80 mg./l. caused a gradual decline in numbers for 
100 hr., while with only 50 mg./l., the numbers doubled in that length of time. 

Additional experiments in which chloropicrin was introduced to the milk 
immediately after milking resulted in good inhibition of bacterial growth. It 
is concluded, however, that practical difficulties make the use of this disinfectant 
impossible on the farm. O. R. Irvine 


414. Antibiotics active against bacterial viruses. I. N. ASHESHOv, FRIEDA 
STRELITZ, AND EuizaBETH HALL, Univ. of Western Ontario, London, 
Can. Can. J. Pub. Health, 39, 2: 75. Feb., 1948. 

Paper dises soaked in substances active against bacteriophages were placed 
on agar plates flooded with bacteria and phage mixtures. Where the substances 
showed activity, the dise was surrounded by a zone of normal bacterial growth 
while the remaining parts of the plate would show confluent clearings of the 
phage. 

An Aspergillus was found to produce 2 anti-phage substances, the first an 
anti-staphylophage substance, acidic in nature, stable between pH 2 and pH 
10.0, which withstands heating to 100° C. It has been obtained in crystalline 
form. Less than 1 part in 10,000,000 by weight will inhibit staphylophage, 
a while staphylococci require concentrations of 1 : 50,000 to 1 : 100,000 before 
| being affected. The second substance from the same mold was active against 
3 streptophages out of 12 tried. It is basic and considerably less stable than 


the anti-staphylophage substance. O. R. Irvine 


415. Method of preparing a vitamin concentrate. N. E. Ropaers, H. L. 
POLLARD, AND R. E. Meape. (Assigned to Western Condensing Co.) 
U. S. Patent 2,449,144. 4 claims. Sept. 17, 1948. Official Gaz. U. S. 
Pat. Office, 614, 2: 434. 1948. 

The fermentation of whey and skim milk with Clostridium acetobutylicum for 
the purpose of making a vitamin concentrate, including riboflavin, is improved 
through the use of a starter which has been transferred a sufficient number 
of times to give an acidity of at least 4%. All transfers are made within 2 to 
5 hours after the maximum acidity is reached. R. Whitaker 
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416. Method of enhancing the yield of vitamins in fermentation. H. L 
PouuarD, N. E. RopGers, anD R. E. Mzape. (Assigned to Western Con- 
densing Co.) U. S. Patent 2,449,140. 4 claims. Sept. 14, 1948. 
Official Gaz. U. S. Pat. Office, 614, 2: 433. 1948. 


When whey and skim milk are fermented with Clostridium acetobutylicum, 
the vitamin content, particularly riboflavin, is enhanced by the addition of iron 


and a soluble ammonium salt in a predetermined amount and ratio. 
R. Whitaker 


417. Fermentation method for preparing a vitamin concentrate. H. L. 
PoLuarD, N. E. Ropeers, anp R. E. Meape. (Assigned to Western Con- 
densing Co.) U. 8S. Patent 2,449,143. 3 claims. Sept. 14, 1948. 
Official Gaz. U. S. Pat. Office, 614, 2: 434. 1948. 


Essentially the same as abstract no. 415, except iron and a soluble manganese 
salt are employed. R. Whitaker 


418. Method of improving the yield of riboflavin in fermentation processes. 
H. L. Pouuarp, N. E. Ropeers, anp R. E. Meape. (Assigned to West- 
ern Condensing Co.) U. S. Patent 2,449,142. 4 claims. Sept. 14, 
1948. Official Gaz. U. S. Pat. Office, 614, 2:434. 1948. 


Essentially the same as abstract no. 415, except iron and zine are employed. 
R. Whitaker 


419. Production of riboflavin by fermentation processes. H. L. PoLLsrp, 
N. E. Ropeers, anp R. E. Meape. (Assigned to Western Condensing 
Co.) U.S. Patent 2,449,141. 2 claims. Sept. 14, 1948. Official Gaz. 
U. S. Pat. Office, 614, 2: 433. 1948. 
Essentially the same as abstract no. 415, except iron and a soluble magnesium 
salt are employed. R. Whitaker 


BUTTER 


420. Die Beseitigung des Ol-und Fischgeschmackes der Butter durch pH 
Regelung. (The removal of oiliness and fishiness in butter by pH 
regulation.) (English summary.) Nis Perersen. Die Milchw.ssen- 
schaft, 3,1:12-17. 1948. 

The authors were unable to correlate the reductase test of milk with oiliness 
in butter made from the tested milk. Pasture feeding tended to increase in- 
cidence of oiliness in butter as compared with feeding hay. Preventive measures 
against oiliness and fishiness in butter are: (a) mixed feeding ration, (b) high 
pasteurization temperature, (c) limited washing of butter, (d) low salting of 
butter, (e) short, rapid working of butter, (f) pH 6-7, (g) protection from 
light, (h) protection from metal, (i) use of anti-oxidants (wheat germ oil, 
nordihydroguaiaretie acid, ete.). I. Peters 
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421. Das Ausélen der Butter. (The oiling-off of butter.) (English sum- 
mary.) W. Mour anp K. Baur. Die Milchwissenschaft, 3, 1: 17-23. 
1948. 
The oiling-off of butter was measured at 25 and 28° C. Six cubes df butter 
(1 cubic inch each) were placed on weighed unhardened filter paper (area 5 to 
10 times that of the butter cube) and held at 25 to 28° C. for 48 hours, 
cooled at 10° C. for 30 minutes and the filter paper re-weighed. Butter held at 
28° C. was considered to show low oiling-off if 15% or less fat was absorbed by 
the paper in 48 hours, whereas a 30% loss or more shows high oiling-off. Factors 
found to decrease oiling-off were: (a) low melting point of the fat, (b) low 
air content in butter, (¢c) use of alfa buttermaker as compared with Fritz or 
churn buttermaker. I. Peters 


422. Das physikalische Bild der Butter. (The physical aspect of butter.) 
(English summary.) N. Kine anp W. Frirz. Die Milchwissenschaft, 
3, 1: 2-12; 3, 2: 36-41. 1948. ; 

The authors studied the physical structure of butter microscopically. A 
xnown quantity of butter to be examined was stirred into a given volume of 
butter oil containing 1 to 1.2% octyl aleohol and placed in a counting chamber 
0.01 mm. deep, covered with a cover glass and examined under polarized light 
filtered through a red filter. The fat globules showed a double ring border. 
Magnification of 400 was used and the temperature of the butter maiutained 
rigidly between 14 to 16° C. 

Alfa butter showed the highest per cent of uniform, small, round fat globules 
with crystals at the border only, whereas machine butter showed larger, slightly 
fiat or irregularly shaped fat globules with crystal formations within the globules. 
The churn butter took an intermediate position between the alfa and machine 
butter. The alfa butter had the lowest per cent of free fat and air, followed 
by the churn and machine butters, respectively. 

Butter cubes held at 30° C. for 9 hours and refrigerated over night showed 
marked difference to cutting resistance. The alfa and machine butter when cut 
showed a smooth-cut surface, whereas the churn butter was crumbly and dif- 
fieult to cut. Both the machine and churn butter showed greater melting re- 
sistance than did the alfa butter when held at 30° C. I. Peters 


423. Production methods and the keeping quality of churning cream... H. R. 
THORNTON, R. K. SHaw, and F. W. Woop. Univ. of Alberta, Edmon- 
ton, Can. Sci. Agr., 28, 9: 377-392. Sept., 1948. 


Samples of farm-separated churning cream were collected at 1 creamery and 
from 2 farms, one producing a high quality cream from machine-drawn milk, 
while the other ordinarily produced a much lower quality cream. Two addi- 
tional samples of cream aiso were secured at the latter farm after the utensils 
and separator parts had been sterilized. Sub-samples from these were held 
at temperatures ranging from 40—-60° F. for periods up to a month. These 


2 
t 


CHEMISTRY © A163 


were tested at intervals for off-flavour development, titratable acidity, methylene 
blue reduction time and bacterial plate count. 

Unsterile surfaces with which the cream came in contact, together with 
storage temperatures above 50° F., were responsible for cream samples dropping 
from the special grade flavour category. Storage at 50° F. will maintain cream 
in special grade if delivered twice weekly, while 45° F. storage will maintain 
this grade for 1 week. The titratable acidity test is of limited value as a means 
of grading such creams,while the reduction test and bacterial plate count are of 
no advantage in the routine control of churning creams. Cream may be special 
grade for churning purposes and yet contain maximum numbers of bacteria. 

O. R. Irvine 


CHEMISTRY 


424. Fosfataseemzymets varmedestruktion. (Destruction of the phosphatase 
enzyme by heat.) (English summary.) K. P. ANprrsen, A. M. 
Mapsen, G. Wittic, AND H. 57. Beretning fra Statens 
Forsggsmejeri., Hillergd, Denmark. 1948. 


A method for the determination of the laws which govern the effect of heat 
and time on the phosphatase enzyme was worked out. 

A small glass ampule was used for the pasteurization of 1 ml. of milk. The 
ampule was 100 mm. high, of which 50 mm. was neck. The outside diameter of 
the neck was 5.0 mm., of the lower part 19 to 20 mm. The thickness of the 
glass wall was 0.5 mm. The heat conductivity of the glass ampule was 0.026. 
Heating of 1 ml. of milk 20° C. + 0.1° C. would take a calculated 17.1 sec., making 
it impossible to use direct heat at temperatures so high that the time of destruc- 
tion would be shorter than time of heating. The cooling of 1 ml. milk from 
80 to 60° C. was calculated to take 0.94 sec. in ice water. The destruxtion of the 
phosphatase enzyme in this time and at the corresponding temperatures is very 
insignificant. 

These calculations showed it impossible to state the pasteurization time at 
high temperatures by heat transmission. To overcome this, part of the milk, in 
which the phosphatase enzyme already was destroyed, was heated to such a 
temperature that addition of the rest of the milk would bring the temperature 
down to pasteurization temperature. By churning of raw cream, a buttermilk 
with a phosphatase activity of 5-6 times that of raw milk was obtained, and this 
was used where dilution was necessary. The difference in destruction of the 
phosphatase enzyme in the concentrate and in the corresponding milk was not 
greater than between 2 different samples of raw milk. The enzyme con- 
centrate was preserved with 1% potassium dichromate in order to carry the 
whole experiment out with the same concentrate. The preservative caused only 
a slightly faster destruction of the enzyme as compared to normal milk. 

The technic for pasteurizing the milk was that 0.75 ml. of pasteurized milk 
was preheated to a temperature such that injection of 0.25 ml. of enzyme con- 
centrate at 37° C. would bring the mixture down to the desired holding tem- 
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perature, following which it was transferred quickly to a water bath of desired 
temperature and when time was out transferred quickly to ice water. Th* 
method was used between 60--80° C. All transfers were made as fast as possible 
(0.3 sec.). Where the time of destruction was shorter than 1 sec., the transfer 
to a holding bath was left out. ' 

The speed of reaction of the enzyme was determined at constant temperature 
ranging from 60—-80° C. The results obtained showed that destruction of the 
phosphatase enzyme is not a first order reaction. The phosphatase enzyme has an 
optimum stability at its natural pH, compared to pH 6.2 and 7.4. The increase 
in rate of destruction caused by increase in temperature is found to be in agree- 
ment with Arrhenius’ formula. Calculations showed that for 5° C. increase 
in temperature the increase of destruction was 10 times as great, which was 
in good agreement with results found experimentally. From the results 
obtained, the time of destruction can be calculated for any pasteurization 
method. T. Kristoffersen 


425. Trace sugars in milk. C. P. ANANTAKRISHNAM AND B. L. HERRINGTON. 
Dept. Dairy Industry, Cornell Univ., Ithaca, N. Y. Arch. Biochem., 
18, 2: 327-337. 1948. 

By means of fractional crystallization, glucose was isolated from dialyzed, 
de-ionized milk serum. It constitutes the whole of the monoses in milk, and 
exists in the free state to the extent of 4.08 to 7.58 mg./100 ml. of milk (10 
samples). Colostrum milk contains more glucose than normal milk. Immedi- 
ately after calving, the colostrum of a Holstein cow contained 15 mg. glucose 
per 100 ml. colostrum, that of a Jersey 12.5 mg./100 ml. The Holstein reached a 
normal glucose value in 3 days, the Jersey in 10 days after parturition. 

H. J. Peppler 


426. Some effects of feeding synthetic thyroprotein to dairy cows. C. E. 
ALLEN, DororHy S. Dow, V. S. Logan, anp C. D. MacKenzie. Cent. 
Exptl. Farm, Ottawa, Can. Sci. Agr., 28, 8: 340-356. Aug., 1948. 


In a 3-month trial, a synthetic thyroprotein, ‘‘Protomone’’, containing 
3.07% thyroxine by analysis was fed to 3 Holstein and 3 Ayrshire cows at the rate 
of 15 g. daily for 6 weeks and the effects compared to paired controls. The results 
include data on the 2-week period preceding treatment and the 4-week period 
after treatment was completed. Increased milk production occurred in the early 
part of treatment, the maximum individual increase over the pre-treatment 
period being 16.7%. All cows, with one exception, declined rapidly subsequent 
to treatment. Fat tests were increased by from 0.4 to 1.4%, but no significant 
changes occurred in lactose, total nitrogen, ash or solids-not-fat percentages. 
Milk yields caleulated on a 4% fat basis showed marked increases, the maximum 
being 41.2%. Body weight losses varying from 7.1 to 13.7% were observed in all 
cows treated despite the addition of 2 Ib. of extra meal per cow per day. Pulse 
rates were markedly higher for the treatment period but declined after treat- 
ment to less than the control animals. No other evidence of ill-health was 
evident, however. 
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The need for longer term investigations of the effect of thyroprotein on dairy 
cattle is apparent before use of this substance can be recommended. The neces- 
sity for its strict control to prevent dishonest production records also is pointed 
out. , O. R. Irvine 


427. Choline content of live stock feeds used in western Canada. L. W. 
McE roy, H. A. Rieney, anp H. H. Draper. Univ. of Alberta, Ed- 
monton, Can. Sci. Agr., 28, 6: 268-271. June, 1948. 

The choline content of a number of feeds of different types was found by 
preparing a solution of extracted choline reineckate in acetone and determining 
the amount present in an Evelyn photo-electric colorimeter, using filter no. 515. 
Samples of grain, hay, by-products and commercial poultry feeds were examined 
and the results recorded. Oats and barley exceeded wheat and corn as sources 
of choline. Legume hays were found to be better sources than grass hays and the 
choline content was higher in leafy good coloured samples. Buttermilk powder 
and whey powder gave values consideraby greater than skim milk powder. 

O. R. Irvine 
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428. Discussion on unidentified nutrient. C. A. Cary anp A. M. Harrman. 
U. S. Dept. of Agr. Certified Milk, 23, 9: 6-9. Sept., 1948. 

The existence of an unidentified nutrient X was demonstrated by the improve- 
ment in growth of rats when certain feeds were fed in or with the basal ration. 
In general, the nutrient X was found in leafy foods, liver, beef and pork muscle, 
egg yolk, whole milk, skim milk, non-fat solids of milk, cheese, crude casein 
from milk and all milk products containing the crude proteins of milk. It was 
not found in cereal grains, cereal grain products, yeast and yeast products. Ex- 
periments also showed that X may be synthesized by bacteria in the rat. How- 
ever, the rat’s requirement must be supplied in the diet because the synthesis by 
bacteria occurred only under extraordinary conditions and, therefore, is unde- 
pendable. W. S. Mueller 

ICE CREAM 


429. Ice cream dipper. wf. F. Costa. (Assigned to T. N. Benedict Mfg. Co.) 
U.S. Patent 2,448,863. lclaim. Sept. 7,1948. Official Gaz. U.S. Pat. 
Office, 614,1:225. 1948. 
An ice cream dipper having a semi-spherical bowl and a scraper blade for 
discharging the ice cream is described. R. Whitaker 


430. Frozen food container. C. R. Symmes. (Assigned to H. P. Hood and 
Sons, Inc.) U.S. Patent 2,444,861. 3 claims. July 6, 1948. Official 
Gaz. U. S. Pat. Office, 612, 1: 248. 1948. 

Ice cream and other frozen foods are frozen in a lined cylindrical carton which 
is so constructed that the product, surrounded by the liner, may be ejected from 
the container by upward pressure on the bottom. Peeling of the liner is facili- 
tated by tabs on each side of a lengthwise slit in the liner. R. Whitaker 
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MILK 


431. Suspending agent for beverages. K. W. Karnovup. (Assigned to Kalva 
Corp.) U. S. Patent 2,448, 599. 8claims. Sept. 7, 1948. Official Gaz. 
U. S. Pat. Office, 614, 1: 162. 1948. 
A water soluble extract of Iridophycus is suitable as a stabilizer for chocolate 
flavored beverages, such as chocolate milk. R. Whitaker 


MISCELLANEOUS 


432. Cream whipper. E. C. Bruty. U. S. Patent 2,444,897. 1 claim. July 
6,1948. Official Gaz. U. S. Pat. Office, 612,1:256. 1948. 


The ends of 2 rectangular thin flat sheets of bendable metal are fastened to- 
gether to form an ellipse in side elevation. This dasber is caused to rotate rapidly 
by means of a vertical shaft through the center. R. Whitaker 


433. Milking machine. A. C. Buoemers. U. S. Patent 2,445, 904. 7 claims. 
July 27, 1948. Official Gaz. U. S. Pat. Office, 612, 4: 960. 1948. 


A milking machine which has individual control of the vacuum on each teat 


cup is described. R. Whitaker 


434. Milk can drying rack. E. P. Swinrosxy. U. 8S. Patent 2,449,628. 1 
claim. Sept. 21,1948. Official Gaz. U. S. Pat. Office, 614, 3: 698. 


1948. 
A simple angle iron rack for holding lids and milk cans in an inverted position 
to facilitate drying after cleaning is described. R. Whitaker 


435. Milk can strainer accommodating attachment. P. P. Hanson. U. S. 
Patent 2,450,510. 3 claims. Oct. 5, 1948. Official Gaz. U. S. Pat. 


Office, 615,1:147. 1948. 


A rubber gasket is described which fits on milk cans for holding a conventional 


type milk strainer. Channels between V shaped ribs permit escape of air from 
the can. _ R. Whitaker 


436. Liquid temperaturizing vat. F.J.McCuntoven. U.S. Patent 2,446,054. 
4 claims. July 27, 1948. Official Gaz. U. S. Pat.Office, 612, 4: 999. 


1948. 


A eylindrical pasteurizing vat for dairy products which provides a built-in 
heating or cooling device is described. A pump circulates the heating or cooling 
medium from a sump tank spirally upward between 2 walls containing heating or 
cooling coils and surrounding the vat. On reaching the top, the medium is 
sprayed inward against the wall of the vat where it flows downward to the sump to 
be recirculated. R. Whitaker 
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at left, has top capacity of 200 
gallons per hour. It is ideal for « 
the smaller processor requiring : 
75, 125, or 200 gal. per hr. 


The Model E incorporates a 
cylinder of brand new design 
and efficiency ; concealed motor; 


Write today for descriptive literature 
on the new Model E and other Gaulin g 
Homogenizers up to 2500 gal. per hr. and other important features. 


| MANTON GAULIN MFG. CO., INC. 
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Orvus, the time-tested wetting agent 
and synthetic detergent 


—speeds cleaning action 


Or-us loses none of its cleaning effi- 
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The American Dairy Science Association was organized to advance the general wel- 
fare of the dairy industry, especially by the improvement of dairy instruction by the 
stimulation of scientific research in all phases of the subject and by improvement in 
methods of conducting extension work. 


Membership. Any person is eligible to membership who is formally announced by 
an Agricultural College or Experiment Station, or by the Bureau of Dairy Industry of 
the United States Department of Agriculture or by the Canadian Department of Agri- 
culture as an instructor, extension worker, investigator, or administrative officer connected 
with the dairy industry, or any person filling a position of responsibility connected with 
the dairy industry who has had a college or university training in technical science, or 
any person filling a responsible position in the dairy industry of a professional character 
requiring a technical knowledge of dairying of a high order. The membership fee is $5.00. 

The dues are $5.00 a year, $3.00 of which is for a year’s subscription to the Journal 
of Dairy Science. Correspondence regarding membership and dues should be addressed to 
R. B. Stoltz, Ohio State University, Columbus, Ohio. 
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For more than a generation, the CP Wizard Coil Vat has 
been recognized as one of the Industry’s most versatile and 
efficient machines for heating and cooling. 

Now CP offers the famous Wizard with new STAINLESS 
STEEL COIL as well as stainless steel body, and the time 
proven CP Sanitary Seals. Modern, efficient, and sanitary, 
the new CP Wizard is worth your consideration for many 
products and processes. Why not check now! 


DAIRY & FOOD 
General and Export Offices: 1243 W. Washington Bivd., Chicago 7, Illinois cost, 
Minneapolis Mechelle Mow York » Omehe Philedelphie 
Sekt City Sen Frencisce 


CREAMERY PACKAGE MFG. CO. OF CANADA, LTD. THE CREAMERY PACKAGE MEG. COMPANY, LTD. 
267 King St., West, Terente 2, Ontaria Avery House, Clerkenwell Green, Londen, Englend 6 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Detection of 
| MOLDS and YEASTS 
| in Dairy Products 


| | Bacro-Porato Dextrose Acar is recommended for 
determination of the mold and yeast count of butter. This product is 
| also used extensively for isolation and cultivation of molds and yeasts 
in other dairy products. 


specified in ‘‘Standard Methods for the Examination of Dairy Prod- 
ucts’’ of the American Public Health Association. Medium prepared 
from the dehydrated product conforms in every way to the standard 
medium. After sterilization the medium will have a reaction of pH 5.6 
which may readily be adjusted to pH 3.5 by addition of sterile tartaric 


| Bacto-Potato Dextrose Agar is prepared according to the formula 
| acid. 


Bacro-Maur Aaar is also an excellent medium for 
| detection of molds and yeasts in butter. This medium is widely used 
for determining the mold and yeast count of butter dnd other dairy 
products, and is particularly useful in revealing sources of contami- 
] nation by these organisms. 


i Bacto-Malt Agar is readily prepared and has a reaction of pH 5.5 after 
| sterilization in the autoclave. This reaction may readily be adjusted 
to pH 3.5 by addition of lactic acid. 


Specity “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media. 


Dirco LABORATORIES 


. DETROIT 1, MICHIGAN 


Your advertisement is being read in every State and in 25 Foreign Countries 
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